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color print ever made by National Geo- 

graphic photo labs should be hung in the 
East Building of the National Gallery of Artin 
Washington, D.C. From the new building's 
dramatic concept by architect 1. M. Pei to the 
half-ton Alexander Calder mobile in the cen- 
tral court and through a series of spectacular 
exhibitions, the gallery has earned o reputation 
for thinking big. 

This winter the gallery put on view Leonar- 
do da Vinct's original studies for the “Last Sup- 
per” from Queen Elizabeth's Windsor Castle 
collection—the first time they huve been per- 
mitted aut of England. 

When National Gallery Director J, Carter 
Brown invited the Geographic to provide a 
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color print of the painting for the exhibit, he 
noted that there was a wall in the gallery that 
was within three inches of being as tall as the 
one on which Leonardo had painted his mas- 
terpiece. The challenge of producing this huge 
print from Vic Boswell's eight-by-ten-inch cal- 
or transparency was handed to Rex Stucky, 
Using 50-inch-wide rolls of color-sensitive 
paper, Rex made 36 separate panels and 
mosaickerd the perfectly matched set into a 
marnificent 34-bv-36-foot mural 

Over the centunes many artists have copied 
the“ Last Supper” but none so successfully. Be: 
cause the original is dimly lizhted to prevent 
fading, more than 125,000 wisitors to the 
Li-week exhibit had a better look at the “Last 
Supper” than i they had gone to Milan to see 
the orizinal. 
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The Dead Do Tell Tales 


at Vesuvius Oa 
For nearly 2,000 years they lay mute, hidden 
ind tomb of hardened ash. Today their bomes 
speck volumes to scientists piecing together 
then lives und fiery deaths. Rick Gore and 
O. Lours Mazzatenta. report on the latest 
enciinitions at Herculaneum and Pompeil. 





A Prayer for Pozzuoli G14 
Pozzuolt, a thriving port when Vesuvius 
erupted, now iwuits in terror as its own huge 
volcano stirs uncosily to life. Rick Gore and 
0). Lowis Mazzatenta find the land risire as 
magma surges beneath it. 


Krill: Untapped Bounty? 626 
These tiny crustaceans ore while food today, 
bit they offer man a vaststore of protein thei 
just might—and might not—be worth the 
trouble of harvesting. Biologist William M. 
Hamner and photographer Flip Nicklin ex- 
amine o "“supero” Antarctic species. 


The Olympic Peninsula 644 
Giant trees, glociered peaks, and wild 
shores dominate Washington State's “sreen 
thumb.” Bill Richards and Sam Abell give ws 
a wivid look atthe land and its people. 


Indians Cursed by Gold 675 
For villagers of the Ameosun Basin, a poi 
rwah on their land means new wealth—along 
with pollution, invading miners, and marry of 
the headoches of cwilization, os Vormessa Lea 
ond Miguel Rio Branco discover, 


COVER: With rings on her fingers and gold 
bracelets at her side, a Roman lady emerges 
from Herculanewm's volcante tomb of ap. 79, 
Photouraph by ©, Louis Mazzotenta 
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AT VESUVIUS 


UT OF A TIMELESS, musty two years ago, as Italian workmen be- 
dark, an ancient Roman vic- gantoexcavateaseries of seawall cham- 
tim of Mount Vesuvius stares bers that lined ancient Herculaneum’s 





into the 20th == = beachfront. Since then 
century, her teeth }| =" “Sago (ote = many other fragments 


of lost lives have 
emerged along the 
beach: a noble lady 
with her jewels; a Ro- 
man soldier carrying 
sword and tools: lan- 
terns, coins, and even 
an intact Roman boat. 
These discoveries do 
more than reveal the 


clenched in agony. 
Nearby he charred 
and tangled remains of 
scores of others buried 
in the wet volcanic 
earth. The scene is 
Herculaneum, lesser 
known sister city of 
Pompeii. Both cities 
were destroyed by the 
A.D, 79 eruption of " <=’ + moving last moments 
Vesuvius. The wall “es Nore ~—oof a terrified popula- 
painting ignint Pompeii NATRORAL AMCIAROLOGICAL MUSEUM, MAPLES = fi They gtitd aiite 
(right) depicts the wine god, Bacchus, light of science a wealth of new details 
and the mountain's profile that Romans that already are telling us much more 
knew before the disaster. Macabre new about how people lived, as well as died, 
relics of that eruption were discovered in the lost cities of Vesuvius. 





By RICK GORE 
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HE STAGE HAS BEEN DARK for 
nearly 2,000 vears. Vet enough licht 
shines down through an old well shaft 
to show me that this burned Roman 
theater had been grand. Surely it once 
blazed with spectacles. [ close my eves and 
see the elegantly marbled proscenium, the 
acrobats, the preening athietes on exhibit, 
the bawdy mimes. | hear the lyres, thutes, 
and cymbals, and the jingling bracelets of 
dancers. | see a famous actor from Rome, 
mask in hand and reeally clad, waiting to 
make his entrance 
I open my eves, and the steady drip of 
rround water onto the staré reminds me that 
[am 30 meters (100 feet) uncerground, [his 
theater, once the opulent pride of the ancient 
seaside town ol Herculaneum, lies beneatha 
sliccession of pyroclastic tlows-and surges 
L hese clowing avalanches eran roa riAe 
cow Lhe Shope ci Miount Vesuvius iberiit 
midnight of August 25 in A.D, 79, scorching 
and smothering the countrvside, mcluding 
the neighboring city of Pompen 
My estart, assistant supervisor Vittorio 
De Girolamo, takes me down a corrido 


lcading tothe costume depository. He pomts 





his flashight upward at the hardened volca 
nic flow overheacL A haunting face stares 
back down, It is only an imprint, made by 
the head of a statue that the glowing ava 
lanche picked up as it invaded the theater 
Vet this impassive visage testifies thal the 
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One can argue that this stage was als 
Where modern archacology was born. All 
traces of Pompen and Herculaneum had 
been lostuntil i709, whena welldig¢er acct 
dentally struck the stage. Tunnels were dug 
ind soon the ruling nobility of Naples began 
to loot the theater. They stripped away its 
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The audience roars as mashed players 


in Herculoneum's theater act owt a 
comedy. The white-bearded father 
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ing] carted off the bronze and murhle stat- 


wes, 1 hese ri Md 
dreds of laborers, inchucling some prisoners 


to cdie numerous additional tunnels out from 


l treasure hunters wsed hun 


the theater to plunder the rest of buried Her- 
CUlane um 

l walk along one of these nerrow old 
corndors and feel as if | am caving back 
through time. [ see the name of an. earlier 
visitor—'Pihan, 1/49 etched into the 
volcanic wall 

Abruptly the tunnel 1s blocked by rubble 
lf] could continue my walk, however, this 
labyrinth woukl bring me into the heart ol 
Herculaneum, muchofwhich has been onc 
again exposed to air by archaeologists over 
the pust hall century. could walk past the 
Trellis House with its graceful balcony. | 
could continue to the House of the Mosai 
Amun and stand in the ebegant trichnium 
where a wealthy family took their summer 
meals overlooking the Ray of Naples 

Phe bay today is nearly half a kilometer 
away. Lhe same volcanic Hows that buried 
Herculaneum covered the: 
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In the past lew veare a Strip of that beach 


| TRE been excavater ini l 
postal ft ould descend the steep 

tS cal ak 1 1 i 
stairs to the old cost 


project 
supported 
in purt 

by your 
Society Ahy 


There in the seawall of the 
town. are ten recently un- 
covered chambers, proba- 

used to store 
fishing bots 
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| 
chal however, 
he some of-Herculaneum’s most important 
discoveries since that 18th-century well cig- 
cer found himself on center stage 

Archacologists have long held that almost 
all Herculaneum's population had time to 
escape Vesuvius 5 wrath. Only adezen or 50 
ckeletons were found mm the town versus 
hundreds that were 
on the other side of Vesuvius. 

(Classical scholars hac assumed that afte 
Herculancum § 
hact been embalmed by airtizht mud slides 
At Pompei, they concluded, the people 
were lelléd over | 


il ered of hours he a 
smothering snow of ash and pumice 


excavated at Pompei 


populatOn thed, the town 


These 
choles knew nothing about glowing ava 
lanches and their pyroclastic flows. Not un- 


bleariy in thiscentury cid scientists actually 


i te fy itil ihe fi if fales afr Vetwvims 


Hhenomena, also called wwées 

superhoat 
pas and debris and which rush down mour- 
tainsides at hurricane speeds. Moreover, the 
cooled flows at Herculaneum do resemble 
hardened mud 


observe these 
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Inthe eariy 1900s two AMerIcan Volcano 
orists suggested that glowing avalanches 
had occurred at Vesuvius. But archseoto 


mists and yolcanologists alike continued to 
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gloss over the question of exactly what killed 
the people on the slopes of Vesuvius. Then, 
in 1981, Michael Sheridan of Arizona State 
University, working with Franco Barberi 
and a team of Italian volcanologists; corrob 
orated the concept of glowing avalanches 

[nearly 1982 striking human evidence for 
these volcanic storms emerged. Uneler the 
direction of Giuseppe Maegi, workmen be- 
fan excavating Herctilanetim’s seafront 
chambers. [he chambers, they found, were 
filled with the skeletons of people who obvi- 
ously hac met sudden death. * 

Two years earlier Dr, Magepi’s crew had 
unearthed three skeletons on the beach in 
frantol the chambers. This had led Maggi tio 
speculate that Herculaneum might not have 
been as thoroughly abandoned as thought 
Suddenly, faced with so many new skele- 
tons, he had to ask whether anyore in Her 
culancum coulc have had time to escape. 

In the summer of 1982 Magy had led me 
into the first chamber, As my eves adapt- 
ed to the clark, a pitiful cluster of skeletons 
emerged from the wet volcanic ash at my 
feet. They seemed to have been huddled to 
gether. Maggi 14 convinced they were a 
housecholdin flight: seven adults, four chil- 
dren, and a baby lying 
cradled beneath one of 
the adults: The most 
striking skeleton lay 
with head buried, as if 
sobbing into a pillow 

“Tn this chamber na- 
ture has composed a 
masterpiece of pathos,” 
Dr. Margi told me. 
‘One is deeply moved 
by the postures, You 
can imagine é¢ach prer- 
son trying to find cour 
are next to another.” 

li that chamber was 
one of pathos, the next 
was a chamber of hor 
rors, A host of tangled, charred skeletons, 
including that.of a horse (above), lav chaoti- 
cally strewn. “I think these people descent- 
ed the stairs termed,” said Maggi, “In panic 
they tried ‘to take refuge in this chamber.” 

As Lentered, | could almostsense a collec- 
tive groan across the ages. I could almost 
hear the screaming as the fiery avalanche 
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struck. [It must have been like being tranped 
ina furnace 


yOW IT Is A YEAR LATER, and | 
| haw returned for the third time to 
Herculancum. Now another cham- 
ber has been opened. Its many 
victims he inexplicably aligned, as though 
in orderly streams, “They look bke they 
are floating down the River Styx," savs a 
colleague 

Cgtside the chambers, on the ancient 
beach, excavators have been uncovering 
many more skeletons. A Roman soldier had 
been found, flattened. Had he been tryingto 
control the panicked flight? Within a young 
woman's bones, diggers had discovered the 
tiny skeleton of her seventh-month fetus. 

From & yet-to-be-excavated chamber ex- 
tended the hand of a woman, She had heen 
nicknamed the Ring Lady for her large jew- 
eled rings. Exquisite gold bracelels were 
found beneath her (cover and page 561) 

Perhaps the most <ignificant find was the 
overturned hull of a Roman beat. Litthe is 
known about first-century Roman boat- 
building, and this craft promises to reveal 
much to archacologists. Next to ittay the re- 
mains of a man with what appeared to bean 
garin his hands, Could he be the helmsman? 
Was this boat under sail? Couldit have been 
irving to evacuate fearful residents? 

Provocative questions, these, fucled by so 
many new clues, Anda: ] walk the beach on 
this early summer morning, [ see three de- 
Lectives at work 

Sara Bisel, a physical anthropologist who 
specializes in the analysis of ancient bones, 
has been on site since my first-visit, She was 
sent by the National Geographic Society at 
Dr. Magers urgent request to preserve the 
newiound skeletons. 

lo Dr. Bisel the beautifully preserved 
Herculaneum skeletons are as valuable as 
the treasures excavated here in the | Sth. 
century. Verv few other Roman skeletons 
have survived; the Romans cremated their 
dead. Suddenly along this ancient beach lay 
an entire Roman population, democratical- 
ly distnbuted among men, women, and chil- 
dren, patricians, freedmen, and slaves. 

“Who says dead men don't talke” Dr. 


"See "A Buried Roman Town Gives Up [is Dead,” 
by Joseph Judge, in the December 1982 GKOGRAPHIC 


Nation! Georraphic, May | a4 
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Three missing front teeth suggest a 
fight. An abnormal lump in the femur 
of his left leg, here scparated and shown 
in front of its proper anatomical 
position, tells of a wound, possibly a 
stabbing, that penetrated to the bone 
and caused a blood clot that osstfied. 
The femur has a rounded shaft indicating 
much exercise and good nutrition. The 
adductor tubercle (arrow) is slightly 
enlarged, possibly from horseback 
riding, shinnving up trees, or holding 
lumber between the knees as a solilier- 
marine carpenter might do. 
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CONTINENTS COLLIDE IN 
ALAND OF PLENTY 


CURSE AND A BLESSING: Two continents meet head-on 
Throughout history, hers, The earth's African plate 


dorthciakoe have leveled villages, slowly grinds against the Italian 
and volcanoes hove paved this land peninsula, melting deep rock into 
with lava and ash, vet these same magma that rises toward the. — 
powers have given the region a surface. The process has formed a 
stunning beauty and fertile soil. string of volcanoes (itiset) from 
Then aa now, Romana harvested Sicily to nerth of Rome and a 
ariins, olives, groper, and as system of geologic faults: thar 
many, aa four vegetable crops a release stress through 
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the Elder, who lived across the bay in Mise- 
nom, rearcded the large cloud that burst out 
of Vesuvius on that dreadfal August 24 more 
as a novelty than a danger. As commander 
of the Roman fleet, Pliny ordered a ship to 
take him to the site to investigate the phe- 
nomenon And evacuate anxious Mends. 

The elder Pliny met his death in the disas- 
ter. Hut his nephew, Pliny the Younger, 
watching fram his uncle's house, detailed 
the eruption in elegant, chilling prose. ‘The 
history of Vesuvius really begins with that 
description, Only one other account of the 
cataclyam at Vesuvius has survived the 
Dark Ages. Indeed, if Pliny’s letters had per- 
ished, no one in the 18th century would have 
known that they were unearthing Hercula- 
neum and later Pompett, 

50 it seems fitting to seck out the oldest 
copy of Pliny's Vesuvius-letters. | find them 
in Florence, in the Laurentian Library, 
which the Mecici family established during 
the Renaissance to house their collection of 
works that had outlasted the barbarians, 


ERE LIVE Virgil, Tacitus, Dante, 
everyone. Including Pliny,” says 
the library's director, Gr. -Anto 
nittta Worandini,: as we enter what 
must be the ultimate rare-book room 
“About 13,000 manuscripts are here. Every 
one 1s precious. We keep them only if they 
are autographed or very special,” 

An assistant brings her o large maroon 
leather book 

“We think this volume came from the 
monastery at Corbie in France," says the 
dowager dottoressa. “A monk copied it, 
probably in the tenth century, from some 
earlier version now lost.’ 

ashe turns the hightly browned parchment 
pages, searching the Latin calligraphy for 
the first mention of the infamous name 

“Ah, here itis," she says, reading: “Tt was 
not clear from which mountain the cloud 
was rising. Vesuvirnifuisse Posted Ccopnilivin 
est—Later we knew it was Vesuvius,” 

Pliny’s tale of thé catastrophe “which de 
stroyed the loveliest regions of the earth” 
continues, even though, he writes, “my 
mind shrinks from remembering.” Presum- 
ably drawing on reports from survivors who 
had accompanied the elder Pliny, he re- 
counts how his (Continued on page 534) 
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Pirin 2 Wee Tome Lae 


TWO DAYS 
WHEN VESUVIUS 
WENT MAD 


T ABOUT ONE O'CLOCE on the 
afternoon of August 24, Ap. 74, 

Vesuvius reared like a monstrous common 
[tr cotactysm-ia recorded m lavers of 
volcanic deposits at Herculaneum and 
Pompe. faomining those deposits, 
volconologist Horuldur Sigurdsson of the 
Cnrversity of Rhode Island now 
reconstructs the eruption sequence. Por 
meariy 1) hours, he reperts, the voleara 
hurled a column of pumice 20 kilometers 
(12 miles) into the stratosphere A. Doy 
become night as Pompeil took on more 
tin 15 centimeters (six inches) of ash und 
pumice an hour. Then, about midnight, the 
column collapsed for the first time B, 
sending down the mountainside a zlowing 
ovMivonche of superheated gases, pumice, 
and rocks. The avalanche separated into a 
fust-moving surge—whicn blasted through 
Herculaneum, tilling tte residents—and 
a slower, ground-hupeing pyroclastic 
flow, Not urttil a fourth avalanche the 
Next Morne did a suyoorting surte 
reach Pompei 


National Geographic, May (984 


HERCULANEUM 


7) 6:30 am. Sath and final 


MAGMA 
CHAMBE E 
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) £30 pum, Aug. 24 Pumice 


begins to fall on Pompeii. 
(ha0 pam. First fhery surge 
cloud dlls Herculaneum 
victims: pyroclastic flow 
quickly follows 


| (20-acm,, Aug. 25. Second 


durge and flow, 


| 5:30 a.m. Third surge 


reaches north walls of Pompeil; 


flow burres Herculaneum. 


($) 6:30 a.m. Fourth surge 
asphyxiates Pamper residents; | 


flow follows, 
7,00 aum. Fifth surge and 
flow. 


surge causes Pliny the 
Younger to fee Misenum; 
fiow burres Pompeii wictimns. 
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As the volcano 's chamber emptied 
and the crater whined. expionve 
siica-rich magma (orange; 

gave way to less volatile, 
iiiica-poor magma (red), and 
the weakened eruption column 
periodically collapsed. Volcanic 
deponts found at the beach ih 
Herculaneum, left, are compared 
in tors diagram to deposits from 
southeastern Pompeii, right. 
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PROGAaLE eesti, - PRIOR 
TO 4.0.79 ERUPTION _—-- 





HE DAY BEFORE the terrifvin i Where CILeens conie fo seek justice of 


eruption, Herculaneum enjoys a quiet do business at the basilica 8. At the 
ofternoon in this ortist’s comception spacious paloesira 9 younpunlhictes compete 
of the wealthy seaside town ( previous in wrestling, swiruming, and foot races. 
pages). fishermen pull boats onto while actors at the 2,5¢0-seat theater 10 
the beach near a row of chambers 1 rehedree their lines 
probably used for storage. In the Sacred Until 1982 few traces of these people 
Arad 2a ceremony isin progress, wihtile hatd been found, SuEBE STIS most Aad 
patrons of the Suburban Baths 3 escaped. Aut now scores are betng 
relax in several indoor pools 1 uncer ties fot the scafront, where they fled 

On the terrace of the lavish Howse of the Some of the moat dramatic finds (below) 
Mosaic Atrium 4, guests from Rome could Aa chamber where a group of 12 died 
eriicy d view of the sparking bay. Sea fo¢ethier in the ash, Ba chombe 
breczes wash through the eleirtt Furoen Hiritiining a horse and about 40 tangled 
ofthe House of the Stegs 5, where hunting humains, C ¢ chamber where 26 
dogs attack deerin a puirofmarbdle statues: skeletons were eerily ined up in rows, D 
Only wealtiry PHLEPiCuins could liford the Ring Lody, € the Soldier, Fa pregnant 
teaside hemes, Less prominent citizens une vote wontin, Ga Romon boat, H the 
away from the beach in anoaller quart Heimsman, | the Pretty Lady, and J the 
ithe the Tretlis House &. Craftsmen and worn culled Porta, whoomav hove been 
merchants sleep doove thetr stores on the hurried down from the town hy the force of 
main street. the Decutmanus Maximus 7 the valcono'’s blast 





City caspian city, Herculaneum lies 20 seawall once on the waterfront, today 
reters below the surface of Ercolano, with ‘stands halfa kilometer from the bay, 
leat thon half excavatedse far. The old Rey ind the excavation and surrounding 
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(Continued from page 376) “entirely fear- 
less” uncle hurried toward the volcano, “to 
the place everyone else was hastily leaving.” 

His ship was cut off by a fiery ashfall and 
floating rafts of pumice, but eventually 
managed to land to the south at Stabiae 
That night he tried to allay the feare of 
his local friends by telling them that the 
“broad sheets of fire and leaping flames” on 
Vesuvius were “nothing but bonfires left 
by the peasants in their terror.” 

He thensiept while bis companions sat up 
all night debating whether to stay in their 
houses or flee. Finally the buildings began to 
shake so violently that Pliny and his friends 
put pillows on their heads to protect them- 
selves from falling rocks and took flight 

Dawn had broken on the morning of Au- 
must 25, vet Pliny found this dark day 
“blacker and denser than any ordinary 
night,” Wild waves made escape by sea im- 
possible. Pliny grew tired anc repeatedly 
asked for cold water: Then suddenly the 
“flames and smell of sulfur” drove his com- 
panions to fight. The elder Pliny collapsed, 
perhaps of a heart attack. Two days later his 
body was found on the beach at Stabiae 

Meanwhile, Pliny the Younger and his 
mother, 32 kilometers away, saw a “fearful 
black cloud _. . rent by forked and quiver- 
ing bursts of flame” moving across the bay 
They fled, along with most other terrified 
residents of Misenum, As the cloud descend- 
ed, “many besought the aid of the gods, but 
still more imagined there were no gods Jeft, 
and that the universe was plunged into eter- 
nal darkness for evermore," 
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Eventually the cloud liftect and the youn- 
ger Pliny saw “everything changed, buried 
Heep in ashes like snowdrilts.” 

“OF course,” concludes Pliny, “these de- 
tails are not important enough for history." 

To volcanologist Haraldur Sigurdsson, 
Pliny’s details give remarkable geologic 
clues as to What was actually happening first 
at Pompen and later at Herculaneum. They 
correlate beautifully with data mace possi- 
ble by new volcanological concepts devel- 
oped in the 1970s and corroborated since the 
eruption of Mount St. Helens 

With Sigurdsson [ return to Pompeii. 


‘E ENTER the city, like most tour- 
f ists, through the old Sea Gate, and 
head toward the forum. We pass a 
lineup of whatin ancient davs must 
have been bars and storefronts in this busy 
sarno River port. 

In Pompet's prime, with its population 
ranging between 10,000 and 70,000, a bab- 
ble of languages, from Germanic to He- 
brew, mingled in the forum, They still do, as 
innumerable sightseers from America, Ger- 
many, Japan, not to mention Italy itself, 
march uphill and mob the town center 

Pomped clearly has fallen on bare times 
again. The 1980 earthquake severely dam- 
aged many buildings. Along street after 
street. scaffolds brace crumbling houses. All 
but a small percent of the city has been 
closed to tourists, confining the throngs of 
Visitors to an insufferably cramped-area 

Little, if any, attempt 6 being made to 
reopen the closed areas, Weeds grow tall. 


The past shapes the present 
at Piano at Sorrento (left) and 
Herculaneum (right). [ust as 
in ancient times, fishermen 
work off a beach [oneal with 
arches of boot chambers. From 
their Ercolone terrace, a 
family looks across the ruins of 
Herculaneum. Eversince the 
discovery of the buried town, 
soe residents (ving atop it 
hue etd cose te fear its 
rebirth: Hames are ot stake 
with each addition to the 


excavation area. 
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Exposed wall paintings continue to fade and 
There is, we are told, inadequate 
money to maintain such a large monument, 
even though the citv generates considerable 
tourist revenue 

The great irony of Pompeii,” savs a visit 
ing scholar, “1s that as long as material is 
buried it remains beautifully preserved. We 
have to excavate in order to appreciate. But 
nS S0nN as We excavate something, we assure 
its destruction,” 

Largely for that reason, new excavation 
proceeds extremely slowly. “We are using 
whit poor moneys we have to restore what 
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SALVAGING 
THE VICTIMS 
OF VESUVIUS 


we can and save what can be saved,” ex- 
plains Pompeii's director, Stefano De Caro 





OMPETT was probably founded by the 

aboriginal Oscan people many centu- 

nes before the A.D. 79 eruption. Over 

time the city was conquered by the 
(oreeks, the Etruscans, and by a belligerent 
[talic race called the Samnites, who greatly 
expanded it, About 80 Bic. the Romans 
made Pompetacolony. They infused it with 
their culture and turned it into a major agri. 
cultural center, specializing in the export of 
fish sauce and wine. 











Like modern Naples, Pompeii's economy 
Was characterized by small manufacturing 
husinesses, often family 
out-of the home. A painting outside a former 
felt-making factory on the heavily commer- 
cial Via dell’Abbondanza testifies to Pom- 
pen's mercantile spirit: A winged Mercun 
alighis bearing a bag of money, 

When Vesuvius é@ropted, Pompei was 
still recuperating from a devastating earth- 
quake that hac struck the region in A.D: 62 
The roof of Pompeii's great basilica had col 
lansed, as had structures throughout the 
town, Seventeen vears later the Pompeins 
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The Dead Do Tell tales at Vesuvius 


dread the minor 





must have noted 
earthquakes that probably preceded the im- 
minent eruption. Little dud they know that 
the danger this time would come from the 
same mountain whose fertility had blessed 
them with prosperity 

How did the ape begin? I ask Si- 
rurdsson as we walk through the town. 

“Probably the earthquakes became a con- 
tingows vibration, or a harmonic tremor,” 
he explains. “Then, [ imagine there was a 
series of small but spectacular steam explo- 
sions that opened a crater at the summit, 


“In the early afternoon on August 24 the 
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city would have been rocked by a tremen- 
dous ‘“Plinian blast.’” It is called that 
because the blast created the great umbrella- 
shaped cloud that Pliny saw from Misenum. 

“This eruption column, laden with pum- 
iceand ash, must have nsen 20 kilometers or 
more. About 30 minutes after the blast the 
falling pumice began to cover the citv. There 
was no lava in this eruption. The magma 
was too explosive, too filled with steam and 
other hot volatiles. Steam turns magma toa 
froth we call pumice. 

“Pumice is too light to hurt anyone, but 
lots. of rocky projectiles, some the size of can- 
nonballs, would have been torn from the 
sides of the volcano. That's why Pliny the 
Elder had pillows on his head. 

"The pumice accumulated at 15 centime- 
ters [six inches] an hour. After about four 
hours, or by late afternoon, roofs 
would have started collapsing 
from the weight. The eruption 
created close to total darkness.” 

We walk to @ cemetery just 
outside the city walls. There ex- 
cavators have cut through the 
volcanic blanket Vesuvius laid 
down, and have inadvertently 
revealed a stratigraphic record 
of the eruption. 

Each phase of an eruption, 
Volcanologists have learned, de- 
posits astralum with acharacter- 
istic range of grain sizes: As 
Sigurdsson puts it, “Grain sizes 
are the fingerprints of an erup- 
tion. They are my bones.” 

Sigurdsson kicks the bottom of 
this wall of earth. “This is the 
rround—the rich, fertile soil of 
A.D, 79," he says. 

Treach down and pull from the 
bottom alight, airy rock—one of 
the first pieces of pumice that 
struck Pompeii. Over 17 hours, 
2.7 meters (9 feet) of this pumuce rained on 
the citv. The worst was yet to come 

As the volcano’s energy abated, it could 
no lJonger sustain the 20-kilometer-high 
eruption column, which began fluctuating 
like a giant fountain. At the fountain’s ebb, 
enormous quantities of fine ash and pumice 
collapsed onto the volcano’s flanks, becom- 
ing those lethal glowing avalanches. 
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Beauty more than akin deep guided 
artist ay H. Motternes in the fleshing 
out ofa skeleton found on the beach and 
called the Pretty Lady by Dr. Sara Biset. 
"In life she was about 35: years old," 
sccys Dr. Bisel, “witha lovely foce of rore 
proportion, perfect teeth, and oa dainty 
nose. Der bones were slender, and she 


National Geographic, May [984 





stood about five feet.” Since muscle wre cadavers ata medical school in Washington, 
affects the shape of the bones, Dr. Bisel D.C. The dindem hairstyle is typical of the 


thinks that the Pretty Lady probably first century A.D, The size of the breasts ts a 
was net a lady in the aristocratic sense, guess, but their shope could have been 

“Her arms were well exercised, indicating influenced by whether the Pretty Lady had 
that she worked, perhaps as a weaver,” given birth, an unknown factor since her pelvic 


To develop facial musculature and other bones are missing. The artist hos pointed her 
anatomical structures, Matternmes studied as ifahe had been childless, 
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has recently 
reaching Pompe. One came right up to the 
walls of the town. These avalanches and the 





fon ! : Venus (facing page) gets reqgy for fw 
vegetation and bulldings they ienited prob- Hn, supported by Priapus. the promoter 
ably created the bontires Pliny the f lder of fertility, as her son Cupid sits at her feet 
attributed to peasants. No doubt the; Phe goddess of lowe wears milt arm 
Tigetred Panic abop the PMmIce-CoVve©t cl bracelets, a fashion copied by Angelo 
streets of Por pel Berrelli. (helovw) of Ercolane, who models 
Sigurdsson reaches up to touch a thin lay jewelry recently recovered. 


er above the pumicé in the cemetery strats 
This represents the first glowing avalanch 
that entered’ Pompe,” he says. “Clearly 
that ws wil kb eed people here 15 well is 
at Herculaneum. | have found root ties i 
blasted off in this stratum. In all we see three 
avalanches within Pompe bach 15 s¢pa- 


rated with more ash and pumice 
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those surges everywher Look 
fust above head height, where the 
protective pumice blanket ended, many 
valle appear clipped olf, as if by some 
huge scythi 

Then there are the many famous plaster 
casts of humans and even a chained dog al 
their anguished moments of death. In the 


860s chief excavator Giuseppe 
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Garden lie casts made in 1961 of seven have not been found,” says De Caro, “They 
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neum, explains site director De Caro, “Un houses to understand better thase who ced 
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the Thermopolium (or bar) of Asellina, 
where bronze cups, lamps, and even petty 
cash were unearthed, are scrawled the 
names of three women, who presumably en- 
tertained their chents in the upstairs cubi- 
cles. Other inscriptions indicate that they 
were soliciting support tor a favored canct- 
date in an upcoming election. 

At the Taverna Lusoria, a popular garn- 
bling house among young men and women, 
the owner marked his loans on the walls and 
offered rooms lo amorous customers, 

‘To us the Pompeians might stem immodl- 
est. Nudity was regarded as natural, the 
human body was glorified, and athletes ex- 
hibited their physiques with pride at the the- 
ater. ‘The House of the Vettii, among others, 
was adomed with statues and paintings that 
many people today would label obscene. 

It is also clear to anyone who roams Pom- 
peli that residents prized their gardens. 

“They lived in their gardens, they ate in 
them, they made them a major part of their 
lives,” save Wilhelmina Jashemski, who has 
studied the gardens for decades. “After the 
AD, 62 earthquake many people restored 
their gardens before their houses." 

To create an illusion of more and grander 
space, imaginary garden scenes with elabo- 
rate fountains, luxuriant flora, and exotic 
birds were offen painted on the walls of real 
Roman gardens. 

“Sometimes it's difficult,” one expert tells 
me, “to reconcile these people who loved the 
out-of-doors: and growing things with peo- 
ple who took delight in the slaughter of the 
amphitheater." 


UNT SCENES were another motif 
of the garden wall paintings. With 
lan Sutherland, a Duke University 
graduate student, | see a huge mural 
in the garden of Marcus Lucretius Fronto. It 
depicts a bizarre assortment of animals: A 
lion attacks a bull, a tiger trails a deer. 
Bears, boars, snakes—-all are dramatized. 
“This is a mélange of every animal they 
knew about that might have been vicious or 
combative,” says Sutherland. “That ap- 
pealed to the Roman taste. They staged 
these same kinds of combats,” 
Pompeians also showed « passion for the 
theater, In the wall paintings that decorated 
their inner rooms, theatrical themes seem 
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almost as popular as mythology, As histori- 
an M ele Bieher wrote: "The art of 
acting was highly developed among the Ro- 
mans. The Italian natives havealways hada 
special giit for mimicry, They are born 
improvisators, having lively gestures.” 

Thus some wall paintings simply re- 
create the elaborately decorated prosceni- 
ums of theaters. Comic and tragic masks, 
lang with mimes and pantomimes, were 
popular motifs, Also common were scenes 
fram the great Greek myths: Medea drawing 
a sword to kill her children; Priam kneeling 
before Achilles; Iphigenia preparing to be 
sacriiiced, 

The bath was yet another institution trea- 
sured by these people. It was far more thana 
cleansing experience, It wus a social event, 
wherein one relaxed and met friends. Aman 
like Pliny, forinstance, would have regard- 
ed his leisurely afternoon hours at the bath 
asa vital part of his day. 

Pompeii had at least three public baths. 
Yet perhaps the most sumptuous 80 far un- 
earthed on the Bay of Naples lies on the 
other side of Vesuvius at Herculaneum. 

I well recall my first visit to the Suburban 
Baths, A skylight in its delightful, atrium- 
like entry room illuminated a fountain fea- 
turing a delicate bust of Apollo. Remnants 
of wall-to-wall paintings still adorned: the 
frigidarium, or cool bath. 

Another room featured 1 swimming pool 
where patrons could have lounged and 
gazed out over the bay through panoramic 
windows. Now. out those windows the only 
vista | had was of a six-story-high wall of 
solidified pyroclastic earth, 

Other reminders of Vesuvius still haunted 
this bathhouse. A door leading to the frigi- 
darium bulged with an invading blob of the 
hardened avalanche. In the calidarium, or 
hot bath, the window frame was thrust in- 
ward where the glowing avalanche had 
burst through. Glass shards from that win- 
dow were found ina heavy marble basin the 
avalanche had flung across the room. 

I was visiting the bath thatday with Sara 
Bisel. Just below us was Herculaneum's an- 
cient beach and the chambers with all those 
bones that had brought her to Herculane- 
um: Later that day | crouched with her on 
the beach as she dug out her first skeieton, a 
female we nicknamed Portia. 


National Geographic, May 1984 





LAS, POOR PORTIA. Her skull was 
smashed, her pelvis: crushed, and 
| now Sara Bisel was playing what 
~ seemed like a grisly game of pick- 
up-sticks with her bones. Yet I felt oddly 
elated to see sunlight striking Portia's bat- 
tered bones and to watch flies buzz about her 
for the first time in nearly 2,000 years. 

*Portia hac a great fall. I'd bet she was 
flung from up in the town,” said Bisel as she 
worked. "She clearly landed on her face 
from some distance, There are roof tiles be- 
neath her. Her thigh bone was thrust up to 
her clavicle: I don't know if L can put ber to- 
gether again, but I'll learns lot about her, 

“Tl determine her height by measuring 
ane of herlong bones. The state of her pelvis 
will tell her age and how many babies, if 
any, she had. I might even tell you whether 
she was pretty, but herface is shattered. Her 
bones should reveal whether she was well 
nourished, whethershe had any ofa number 
of diseases, and whether she had to work 
hard tor a living. And she’s just one person. 
There's a whole town here!” 

On this and subsequent visits I wandered 
the streets of that town, which differs dra- 
matically from Pompeii. 

For one thing, the wet burden of earth, 
moistened by the copious groundwater that 
flows down Vesuvius, has sealed and pre- 
served Herculaneum far better than the 
pumice blanket could protect Pompeii. Kept 
continuously wet and protected from air and 
climatic changes, many perishable items of 
everyday life remained intact, albeit often 
charred. Whole pieces of furniture—beds, 
cupboards, tables, and chairs—along with 
fishnets and such foodstuffs as cereals, 
bread loaves, eggs, vegetables, and even 
chicken bones, were wnearthed much as 
they were when abruptly abandoned. Her- 
culanetim thus gives us a more intimate look 
at Roman life, 

The wet earth was also what kept Hercu- 
laneum's skeletons in such good condition. 
For as the victims decayed, the conserving 
mud compressed about the bones, rather 
than leaving mere hollows as at higher and 
drier and ash-covered Pompeii 

Herculaneum still greets the visitor with 
the same unhurried air that one breathes 
now off-season at nearby Capri or Positang, 
Like the latter resort, it once descended 
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steeply to the sea, making heavy commercial 
traffic impossible. Its vistas must have ¢n- 
chanted the wealthy Romans whocame here 
on retreat. 

Idyllic as Herculaneum was, it was more 
than a resort. Much fishing equipment was 
unearthed. Therefore, many of its 4,000 to 
5,000 inhabitants lived off the sea. Hercula- 
neum lacks the numerous small factories 
that characterized Pompeii; it seems more a 
town of craftsmen and artisans. Yet the 
many refined houses, and indeed the elaho- 
rate theater and baths, tell us that a corps 
of affluent, cultured people also made their 
home in Herculaneum. 

One of these homes, the Villa of the Papy- 
ri, yielded to [8th-century treasure hunters 
numerous bronze busts and statues, includ- 
ing copies of earlier Greek masterpieces that 
are now lost. This villa’s owner, obviously a 
wealthy and influential Roman, also kept a 
great library of papyrus <«crolls, Many of 
these charred, but still legible, manuscripts 
were recovered. Others, however, may still 
remain buried in this grand villa. Toxic gas- 
es forced the early excavators to abandon 
the site and seal the tunnels leading to it. The 
villa's reopening and complete excavation, 
says Attilio Stazio, director of Naples’ In- 
stitute of Archaeology, is perhaps Italian 
archaeologists’ highest priority. But the 
project will take many years. 

More immediate discoveries continue on 
the beach at Herculaneum. Three months 
after Sara Bisel's arrival | return to the site to 
find her well into her analysis of the skele- 
tons—the skulls, tibias, fibulas, and other 
osteal remnants of twenty men, eight wom- 
en, and nine children—each in its own yel- 
low box and lined up against a wall in her 
laboratory. The first 12 are the so-called 
household in flight. 

"Th that chamber there were three adult 
miles and four females,” Dr. Bisel tells me. 
“Testimate the men were 35,31, and 25, and 
the women 427, 328, 16,-and 14. There were 
five children, but [ can't tell people's sex be- 
fore they reach puberty. The three-year-old 
was wearing gold-and-pearl earrings. The 
five-year-old had cavities and an absress. 
There were also a nine- and a ten-year-old; 
the latter had an iron house key near him, 
along with a seven-month-old baby. 

“The baby was probably upper class," she 
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to have been dreadfully overworked 
she rummages through the bones in yel- 
low box number 27. “This man we call the 
Helmsman, because he was found next to 
the boat. He was about 46 and probably i 
slave. He did not have good treatment, 
fom, gol anything. | dont Loink anyone 
who had any choice would look ke thi. A 


free man would stop when his body hurt as 


much as this man's must have.” 


Lr. Bisel picks out his upper arm bones. 


fhe Dead De Tell Tates at Vesuvets 


Lifelike in grace and size, and all in 
bronee, young athletes stand before a 
line of Grectan lodies and a Roman 
bust—nart.of the rich harvest fram the 
Villa of the Popyri, now in toe Naples 
National Archaeological Museum. Eyes 
of glass paste (below) enhance the 
facta é 


who were found in the wile’s worden. 


COPPSSROTLA ty fhe youn women 
cm 


j ae) ee = 
} rie Aide Dee] Coe Charice rs Prat 


by PépPesenll Woter Carr ners. 


POSS LD 


‘Gee these large crests on the bones? That's 
where the deltoid muscles attach. They indi- 
cate he cid heavy labor 


“Tt seems safe to sav this guy did not have 


la dolce vila,” she savs, while digeme outa 
niece of the Helmeman 5 x 
rnictel le fused. You 
can sec the strain puton hisarms and back.” 

She leads me to another box, number 46 
“This 1s. mv Pretty Lacy," 


up a skull. “Tust look at her profile and that 


Hine, <= OF Ais 


thorn ad verte brie fife 


he Savs, PICKIN 


ster 
ii . 


mind's 
hones 


In woul 
eT these 


delicute mos 
little flesh 
[ think she was a middle-class | 
The way arm muscles 
me suspect sae Was ad Weaver.” 

wext Lr. Bisel goes to a skull most cen- 
tists would like to exhibit. Tt belongs to the 
celebrated ted King Lady 

“The King | Ladcly WHS Sct Wid, sate cine 

rT Mager had told me earlier. “The quality 
i] hate objects shows that she came from a 
class or family t had laste really 
soTnethinge!" 

‘The Ring 
Wiell-nouristied 
Bisel explams, 
had no cavitie 
dicin't use 


odontal i 


e Eye, SDread a 


. a 
she was lovely! 
a 


ime At lie 


she tise] het makes 


he pew 


1 = 
tha She is 


Lay relatively tall, 
woman of about-45." Dh 
skull in hand, “Her teeth 
5 or abscesses. These peapNec 
ria per 
Look!” 


LL I 


rar she cic have 





Soe 


ory 
f 
Mid 


|] 


Bibi i t 


pdb ald. 


i 





She pomts to numerous little pits on the 
along the Ring Lady's gum hne. “This 
“why vou floss every day,” 

lask about Portia, the first ckele sae Bie) 
had unearthed. “Portia was about - 
tainivy nat good-looking,” « 
k teeth. Also, certain-of her 
pelvic bones show rather unusual and unex 
pit 


Con = 


=e 5 


LEE 





she ‘ecilie “She 


had extreme buy 
[donot hketo make accusa- 


ctPod changes. 


but Portia’s pelvis 


| be: 


2 O00 vear= 


mC Toss [ 
ie 


bones resemble thos ce saw from a 





Orn frcestituile 

A less speculative finding is in extre 
igh, probably pathological, level of ‘iad; in 
Portia’s bones 


Par | =m ahs atek 


long cebated, often furl 
ows Whether bend Lng have 
om ni iwarad among the Romans. [vead 


CaN rf fieete | 








posal 


1 OLD See PLOWiin med tn PLE 


Afiay [de 


1 ‘ 
rticnrraa! tri Oy Pad ered 


P. \ so 


iY 2a 
= 


es oo 


: hie 


q 


Ai. 


a 


eine 


—F a ae | 


eae st 


pes 
= = 


gi 
‘Walt 


Par 








From the villas (ibrary, a scroll 


Of PXIpVrus (abore)}—words 
+2 


Aa a I al 
ib iL. Pi hi ba 


sharply recorded in bi 


e . » DO ib TT. So A 
Tors Tile Lee i FrDOOMILEG SCroLs 
inh y.:-ih * al 
TROT eo, SCLETiCe has UMNO ¢ 

= sas re oe | t " 
TAntisonno ited Gee Por riay a hee oe 


studying with meticulous scrutiry 
(left). The writings ore largely 
those of thi Cnicuredn 


iL atiate 
Lie Per bee 1 


philosopher Philo rare 
to Adaiwe ved at the willa uniles 
ihe patrordes of ifs presumed 
Lareric f 1 Herel e bari Fe: Pi sc. 
foier-in-iow oF filius Caesar, 
[his scrou expréssas Enicurius 3 
on philosophy, since it begins by 


Le Ae weer, 


reflection of his bevel that the 


1 rig if i bib s ff i] saree 
ROS MVE TOtiing to do with 


PvVerTiirbenil io oo they feel wriefer 


iy . 
an a J 
PLE Owe er 
































IRE A DETECTIVE, Richard 
Stefry, a nautical 

archaeologist from Texas: A & M 
collects clues to piece together 
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brain damage. It has been suggested that the 
mad emperors Nero-and Cahgula suffered 
from lead poisoning, Now Dr. Gisel'schemi- 
col analysis of 45 skeletons shows that Portia 
and one other person had lead levels high 
enough to have certainly caused them some 
prohlenmis. Six more people had significantly 
elevated levels. 

The most plausible way these people 
would have ingested lead is via wine. Grape 
juice wasoften boiled down in lead vessels to 
make the thick syrup used to sweeten some 
wines, Stirring the boiling syrup would have 
scraped lead from the pots. Thus, heavy 
drinkers risked heavy lead intake, 

“This is the first hard evidence that the 
Romans may indeed have had trouble with 
excess lead,” says Dr. Bisel, “In no way 
does it indicate that lead poisoning brought 
about the fall of the Roman Empire, but it 
does raise many questions that cannot yet 
be answered.” 


NANSWERED QUESTIONS are 
everywhere. They also still sur- 
round that overturned Koman boat, 

and during the summer of 1983 Dick 

Steffy’s problems seem to mount with each 

passing day. 

Mostimportant, the boat has proved to be 
fragile charcoal, If excavators try simply to 
lift it, Steffy estimates the boat will crumble 
into thousands of pieces. “I've never con- 
fronted a charcoal boat before,” says Steffy 
on the beach. “Obviously, we're going to 
have to invent something.” 

For the time being, 50 much of the boat re- 
mains buried that Steffy cannot tell the bow 
from the stern for certain. Moreover, until 
the craft can be lifted, its interior remains 
invisible. And the interior, explains Steffy, 
holds most of the boat's secrets. 

“Tt won't take me five seconds to tell you 
what this boat was all about once I see its in- 
sides,” says Steffy. “I cantell you how it was 
built, how it was steered, how repairs were 
made, where the mast was, whether the sail 
was square, and probably what it was used 
for. Right now I'd guess we have a harbor 
tug or a local wine carrier,” 

From its exterior alone, however, the 
Herculaneum boat is proving important. 

“It’s longer than J thought at first,” says 
Steffy. “I'm calling it a 30-footer. It has a 
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beautiful, sweeping hull, with much pains- 


taking carving. The workmanship is on a 


par with the Greeks", and their shipbuilders 
were as meticulous as cabinetmakers. I 
didn't expect to find that in the Romans.” 

Steffy also suspects that a long tapered 
timber lying near the boat could be its mast. 
That would indicate that the hull belonged 
toa boat that was built for both sailing and 
rowing. He is also intrigued by another tim- 
ber found close by. That one is especially 
thick, 70 centimeters in diameter, It might 
be a building timber. But it might also be a 
mast belonging to a very large vessel 

“There could be many fascinating ships 
out there,” he says. “We know, for instance, 
that the Romans had highly decorated grain 
ships that were more than 140 feet long. 
What adream to find one of those!” 

Both Steffy and Haraldur Sigurdsson 
note that the beach ts littered with finished 
timbers. These could be part.of a pier that 
led out from the stair that descends from the 
town. Sigurdsson has determined that the 
ancient shoreline came right up to the city 
walls. Herculaneum thus had the narrowest 
of beaches. Waves must have lapped be- 
neath the windows of the Suburban Baths. 

The vast number of timbers, however, 
leads Steffy to wonder whether Herculane- 
um could have been a shipbuilding center. If 
so, the money it generated could explain the 
town's obvious but mystertous wealth. 

Many of these timbers are aligned, as if 
driven by a great wave that roared around 
the corner of the bathhouse. Sigurdsson be- 
lieves that not only the timbers but perhaps 
the boat as well were swept down from an 
unexcavated site not far away, possibly a 
shipyard. 

Herculaneum, Sigurdsson notes, was 
built on a promontory, a tongue of land 
formed by a prehistoric eruption of Vesuvi- 
ws. Small rivers flowed to the bay on both 
sides of the town. These river mouths could 
have served as small harbors. 

Also, Steffy can find no teredo worm holes 
inthe boat. Every other Mediterranean ship 
he has studied has been riddled with these 
borings, So the Herculaneum boat may have 
been newly built or hauled out of the water 
when not in use, 

Could the boat have beén trying to ¢vacu- 
ate fearful residents? Sigurdsson's work 
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now makes that doubtful, The boat and its 
so-called Helmsman lie in different layers of 
the glowing avalanches thatsweptthe town 

So the Helmsman clearly was notin the boat 
when he died. The boat was deposited— 
perhaps from an adjacent shipvard—any- 
where from moments to minutes after the 
Helmsman died from the first lethal surge. 

We can thus only speculate now who this 
insignificant, overworked man we call the 
Helmsman really was. Wecan, however, do 
much more than guess about how he and his 
fellow townspeople died. By the time Harai- 
dur Sigurdsson leaves Italy, his weeks of 
stratigraphic sampling 
on the slopes of Vesuvi- 
us will have created a 
detailed geologic post 
Toren. 

In Herculaneum, Si- 
gurdsson has found only 
a dusting of the early 
ash and pumice that 
barraged Pompeii. Be- 
ing upwind from the 
mountain, Elerculane- 
um was spared that first 
assault, even though it 
was in fact much closer 





mountain, gravity segregates it into two 
phases that Sigurdsson terms “surges” and 
“flows.” Both phases, which scientists have 
described well only in the past decade, leave 
distinctive stratigraphic fingerpnnts 

The surge strikes first. This turbulent, 
ash-charged torrent forms a high, billowing 
cloud asit steams down the slope at speeds of 
100 to 300 kilometers an hour and tempera- 
turesof 100° Celsius(212°F) or higher. Com- 
pased of air along with ash and the finer 
debris, the surge is made almost frothy by 
convection, 

Thedenser, ground-hugging flow follows 
the surge, bearing the 
larger rock fragments 
and pumice both made 
fluid by temperatures as 
high as 400°C. Like 
a glowing -tiver, the 
flow follows topograph- 
ical features, such as 
streambeds, at slower 
speeds of 20 to 50 kilo- 
meters an hour. 

Sigurdsson suspects 
that during the night the 
residents of Hercula- 
néum may have been 


to Vesuvius'’s summit. alarmed, like those 
Nevertheless, earth- at Pompe, by sever- 
quakes and fireworks Seal MME RUPE anette tees | EE OWE AVE 
from this volcano, Portrait of success, ct young lanches that did not 


whose crater lay a mere 
seven kilometers (four 
miles) away, must have 
alarmed $Herculane- 
um's population. No vessels have been 
Found in the boat chambers where the peo- 
ple took refuge, suggesting that at least some 
residents had fled bv sea 

Examining exposed strata at quarries 
above Pompei, Sigurdsson has found evi- 
dence that three major glowing avalanches 
roared down Vesuvius 5 slopes before one fl- 
nally reached into Pompei. Herculaneum 
was within their range, and thus it died 
seven hours before Pompeii. 

Pompeii was hit, Sigurdsson says, in early 
morning on August 275. So Herculaneum 
was buried in the middle of the previous 
night. That explains why a lamp was found 
with the howusehold in flight. 

As «a glowing avalanche descends a 


The Dead Do Tell Tales ar Vesuvius 


Pompeit couple pose holding a 
popyrus roll and wied tablet to 
establish their importance 


quite reach the town. 

“seeing fery tongues 
cascading down the 
mountainside would 
have gotten the people running to the edger ol 
town,” he says, “But I don't think they were 
in the streets long. One skeleton the early ex- 
cavators found in the town was a baby in a 
crib. Another appeared to be a@ sickly, 
bedbound child, Lf the parents had had 
much time, these children would not have 
been abandoned,” 

The first surge to roll over Herculaneum 
would have killed everyone, As autopsies of 
surge victims at Mount St, Helens indicate, 
this dense ash cloud was the most lethal 
agent. It would have blasted down like a 
blinding sand storm, flattening people and 
forcing them to hold their breath to keep 
ash-saturated air from theirlungs, The heat 
of the surge may not have been high enough 
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UNDER THE EYE ofits killer, 
Vesuvius, ancient Pompeii lies dead, 


ite 160 acres in ruins, tattered 


reminders of once vibrant life —in 


homes, shops, marketplaces, baths, 


mul theaters, 
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to the beach or struck by flvineg debris 
Womorethan minutes alter the first surze 
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Naples, “Now it is in its longest interval of 
repose in modern history. It's impossible to 


lorecast Che next ¢1 Ue We cio nol think i 
Will be s00n.” 


IS LATE SEPTEMBER 1983 and m\ 

lWst day in Naples. Excavation at Her 
Hianeum hes slowed. For months site 
irector Maer has worrted that the 
pathetic scenes uncovered tn the chambers 
will be forever lost if the skeletons are even 
temporarily removed for Cleaning and pres 
ervation, Although the chamber with the 
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Marri has resisted full excavation of the re- 





maining chambers while he tests a chemical 
SFA that he | Opes ill fix the bones in situ 
it has fal 
chambers, however, still le safe from. the 
destructive Womosphere 

Also, the government of Italy has just 
changed, and new political torces are being 
exerted at Herculaneum. A new archaeolo 
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d2t is in charge of the boat, and its excava- 
tion has ben ci avec nto L9R4. Although 
the archaeological program and tt funding 
at Herculaneum is proceeding, lt awaits ; 
more cerlain future 
in this last day | have wi I throws 

DUM pos Neapolitin streets to the Nation. 
al Archaeological Museum, which houses 
most of the art treasures recovered from the 
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equaled glimpses inbo Roman times. 
Che museum's voluptuous stataes of Vi 
nus, Apollo, and Hercules, which must havi 
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Horses and riders topple at Pompeii's 
femiple of lupiter, part of an ancient 
morble relief (above) commemorating 
the AD. 62 quake. Wooden beama 
bracine wots of the Howse of the Vette 
(below) recall the 1980 eorthouake that 


famoped many structires in Pompeo 
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mam than do those ski 
and Pompeii lived with these gods and god 
desses, ancl their images personify Roman 
concepts of physical beauty, strength, wis 
dom. libido. and pleasure. 

| Psp ab acdiimire the equestrian statues 
of proconsul Marcus Nonws Balbus that 
must have dominated Herculaneum 's bail 
For he bead of one has been lost and re 
placed with a likeness of his father. Thess 
aristocrats were the city LOremcst cmizens 

The vounver Balbus, wilh his strong and 
youthful build and Apollomian face and 
hearing, is the idealized Roman youth. His 
father’s face acros’ the hall shows the sami 
regally hantisome teatures, @xcent lines (vt 
ape dnd the beginnings of jowls speak of the 
passage of penerations, the connections be- 
tween family, and the ultimate erosion ol 
time: [tis through these statues and the sur 
rounding art that | can reach these people 
and identify with them as inhabitants of the 
STi 1) inet 

Upstairs hang the wall paintings and mo- 
caicé that reveal many of the moments that 
created the texture o] lifeon the flanks of Ve 
cuvius. A teacher disciplines a student with 
a beating, a rough-cut man and fis wite sit 
for a portrait, two men and a boy receive a 
dole of bread, a coupte drinking wine recline 
eroticolly on a couch. a tragic actor sits ex 


, ’ * aa | . oT 
haustes Liter a peed Tanne 


"HE ACTOR takes my thoughts back 
to Herculaneum '’s buried theater, anc 
for a moment | sense the thnill that 


+P 


must have ereeted those early extavea 





tors. [marine such ViIVitl imares emMmerzineg 
aS VOU are scraning in the dark dec 
uncerernwnie | 

Lic Lhe CACAVALBOYS., 1 WHORE, rhs the 


eves in these PL Mes husts. and statues? 


i 
So many stare vacantly ahead, Dhey remind 


= et ah t; tar ‘int . t| i 
ve s fay ij T 
me ot that Tass Hi IMDPInted if { 
i 


" = 
| 


nvrochashiec Tow in the theater. These faces 
ley tend § SDPeSS MCh OV. Diten they seem to 


" 
i 

a= a 4 By | roa. i | iat (i oe f i i 

Lee isk FW Oates OMS Gh LS Wee 


Dias = 


| 
there must be such sorrow in the world 
From those eyes flows a sadness thalsumsup 
the fate of this “lovelpest reeion of the earth,’ 


that makes me want to say, “/A\las poor Por- 


tia, alas Pompe, alas Herculaneum.” [] 


Uprooted fy the terror of earth tremors, people from Porzuoll draw comfo 


from a Adass-tn the safety of a nearby tent village. Tire town, only 17 feilorn 





(10.5 miles) from Herculaneum 


trembles within o voles 


coer 








By RICK GORE 
Photographs by 


O. LOUIS MAZZATENTA 


Ol FUR THREE CRA TURIES 


had San sennaro s people so needed 


his help. For months the earth be- 
neath Parzuoal, a 500-veor-oln 


been rising. Atfirst the people had taken the 
uplift with bemusement;: this geologic phe- 
nomenon, CAuveed bY Magma Moving be- 
neath the area, bas been part of the life and 
lore of Porzzuoh since antiquity, when ths 
town on the Bay Of Naples was a thriving 
Loman port, As local fisherman Carmine 
(nrannante had told me tn 1981 on my frst 


visit. “Pozzudll, she ishtke a ballerina. She is 





Ways POINT Up anc down.” 

(Carannante was much less jocular when! 
met him again on the docks m May of 1983, 
“Pozgrvuoli is hecoming a Very hig ballerina 
now,” he said. “Weare very afraid.” 

The rising earth beneath Pozzuoli had 


wat t.aran- 





pushed the docks up 60 hieh t 
nante had toclimb down to, rather than step 


into, his bowl More amimowshy ee 





quakes by the thousands bac begun jarring 


Porro s 80,000 reswients 








Seesaw of pressures from cedp 
in the earth [ifs the ruuis of the 


t (below) af 


} —e ee lin 
Ris ] Ii TIVO | 


! 
A, nao FE | | Pal Ve 7 iF eo tr 


were Lu dated (left). He re thi 


orcients venerated the god 


SeTonis, sacred to merchants, in 
cribute to the fame and fortune he 
lod broweht to the port thes 
known os Puteall, Aut Serapia is 
NOt PeSp nsible for the fab: of 


By tants! Boerucli or the morbled 
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‘Almost every night the buildings shake 
~ the fisherman told 
me, ~ Che’ SouE HKE bombs gains off un 
derwater, like something trying to get out of 
thie FAT People a! ake No ane SCTCani Vee 
pullon our clothes anc run into (he streets. 
We are very tired. We can't live hike this 
much longer 

Pozzuoli site within the 
Caldera, an-ancient volcanic explesion pit 


rexplostons 


pre We Tea 
and rf L boat 





*hlegraean Fields 
some 12 kilometers (7.5 miles) across. Sct 
entists were beginning to fear that a new 
eruption of unpredictable magnitude wa: 
brewing beneath Porzuoli 

Then, on September 4, the town was hit 
DY astrony earthouske, Panic ensued. Wiis 
sive traffic jams clogged all roads as the pop 
dilation fled the city 

Two weeks later, on the eve of the feast of 
martyred 
bilhopn whe eisai nas protected 
i Naples, [returned to 
BLS. iro ‘bled mel seribolet,- 

he next morning the faithful of a - 


San loennaro, the fourth-centun 


towns along the Ba 


ecting a miracie trom San Gennar 
Two vials said to contain 
iL cathedral ql Warl s the Dus 

isi the past $95 
vears these reli : have been taken from a 
vault to the altar in‘a Processhin There -a 
powdery clark 


chanees into a hawd 





stored in 


mo, (hn hrs feast dav for alle 


solid in the vials gradual! 
SCIC@Htists Nave no 
explanation for this phenomenon and the 
Roman Catholic Church has never let the 
yore a 

(iccasionally the blood | vot iquetied 


i deka the renturies, numerous natural cata<- 


| a 1 ras 
substance be chem ills 


iphes have been blamed on failures of the 
mira 

According to legend, 
saved Naples from plague and cholera. But 
nis most famous interventions have | 
rolved volcanoes. In 1631, tor mnstance, as 
the flaming Mount Vesuvius spewed ash 
and what one observer called “a stinking for 
of hell” over the city, his relic blood was pa 
ugh the streets. Wrthin « few 
5 the wind changed, delivering Naples 
iron thie wT Coe Ss Pury 

lraditionally, it was near Poy 


San Gennaro wae beheaded, after bravel\ 





ruol thal 
PNtering the Ci vi romtort frichtener| 
Christians. And Pozzuoli was clearl; 


On many minds on September 19, 1982 





vault at the 


when the 

To e¥ ervone's 
hac 
some hac 
bac ome 
Duomo regarded the pre 


Duomo was opened 
surprise San (rennaro’s 
already liquened In the Dist 
considered this rare OCCUrreNnce a 

Hut this time the throng at thi 
mature licuetas 
special blessing. Women in the 
front pews wept and clutched 
Fire works expl tiles outside 


a . 
occ 


hon aS wa 
their rosaries 
We hope,” 


pronounced Corracde Cardinal Ursi, “this 1s 


a food sien tor Porzuolh.” 
WEN AS THE cardinal spoke, howev 


CT, & ACW AaWarm oO 
struck Porziuali 

“There was 2 roar from the earth al 
Michele Rinno- 
and journalist, told 
me later that cay thal was a sien 
that the crisis has passed. I don't believe it,” 

Father Rinnov pans to one 
tent communities set up for Porzuol retu- 
sees. Morale was low several 
Their tents were 
stitling ae dav, damp and chilly at night 
Theft, rats, and riots over the sporadic food 
rations plagued 


a) eal thruakes 


Valo. & Pozzuoli 





ne Of tie TurAcic, 


ris 


“SOI SA} 
if the six 


among the 


hundred bivouacked there 


-called fetdopolt 
“We are dying like mice,” complained an 

irate: woman, Italia Aracri, who until 

previous night had been living with six other 


f these oO) 


|e 


Miracle of the blood of San 
Gewuiaro, patron saint of 
presse VLSQres awe eo h 
vear at the city’s cothedra! 
(left). On his feast day the 
saint 4 blood ages, the 
foitniul believe, #1 


their conviction thar San 


JSC oe 


Gennaro, martyred i¢car 
Porzruol, protects them 
against the ravages oF 
wee gnoes, Chris rhea ThA 

bears continual watching is 
La Solfatera (right), a doors 
fo the wu 


nderworkd in Roman 


Sire GL Prati 


has been escaping. [hts £5 a 


To, eee. Reet 
SLE OF FOLLY DPessure 
tial couid DLIOW TocrRSs aT 
rid 4k YALA PERETTI 


devastation on Porruoll 


family members in-one tent. [he tent bad 
caught fire, and all the amy Possessions 
WeETe But would 4 
in Porzuolye 

‘WeVver! 

Many Pozzuolians 
bring themselves to abandon their 
even if they did have to fee their cracked 
and dangerous homes. They were building 
shacks and setting up tents on the Via Na- 
main atreh nlong Pozzuoli's wa 
lit looked like wartime 


1 Tellin to he r AOE 





‘she cried. “It's too frig 


heh WEever, 


hhening 
nat 
LOW, 





poli, the 
teriront 

Tents even the sigh market 
known as the Temple of Seranis, whose ris- 
ing and sinking coh HITS bah in the past 
been reliable barometers of the changing 
ground levels. The columns are marked by 
the burrows of marine mollusks, indicators 
of past levels of submergence. Since my first 
arliet i these col 
umn had risen more than half my heuht 

Wore than «a hundred shops and most 
schools had clased in recent Ancent 


Art Lreasires Were being moved out oF Lown, 


tranted 


Wisit to Porzuoli two VEArs é@ 


kl tak les x 


Ferryboats from the island of Ischia had cif- 
Hculty docking at the elevated whart. Poz- 
zuoli’s celebrated fish market, which had 
always lured sal to Lhe was strug- 
fling to survive 


Ad lunchtime on Sat 


(own, 


uray, when the fish 


erry Wid Cres ae aly i Whey f Ghat 


irket and restaurants are usually crowd: making a tl leraous terribli 
[ found (stuseppe Carnevale, the yout Even Naples heard roar, as 
nager of the once flournshing Ristorante were shooting Ash co 
Pirata, sitting in his empty dining room the depth of two hands 
Aa le Peed Phree days later a new 140 
Yesterday we had tust one customer. he YOoOICENO named Monte Nuovo “LE 
|. “We cannot continue this ~ Te Priperzole had been. Lhen fort 
Id out both hands; they wer ch dei a | ent ea the region slowly subs 
don't know what lm going to do.” mae ally, the ground aroun 
Yet all this has: happened before to wa eetiel spoke Limes 








Ly PCT fi 
luiching 








SF LIe 
r the 
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irr abial | Dusting ancient metropol is, in 
Inthe earty 1970s the round ros be entire Port, Nemo’s gnseei Daa wala 
ters {3.5 feet) over three years, before level- nany grand villas and baths, now li 4 
ng off and subsiding a bit. The oldest par merged in the Gulf of Porzu wo records 
of town was evacuated then. Scientists bi exist to date the sinking of these structures 
ewe tint tin Dresent mst noon! AION oO Chi Sn ply « cli ani ifared mossi bly itt & St 
that earl lift, Wh isturos e% CTL nes oO: un loc umes ted Catastropn during 
this time are the frequent, jar earth the Dark and Middle Age: 
quakes lore than 4,000 in the past yea 
Ti mclicat Crisis May be closer S ANU THER Wionte Nuova lurking be- 
[In 1538. a crisis did occur in [Pupergoie, a neath Pozzucl today 
wn that used to sit beside Porzuo Chi ‘Wie con't sav, We dont understand 
PToOUNnG Tose se LIMeCLers | eel) OVET Sei the ceology deep beneath thisrecion ver 
eral years. Stone blocks from Port Julius, well,” said Dr. Lorenzo Mirabile of Naples 
the submerged lent Roman anor Institute of Oceanograph' Personally, | 
emerged offshore. | irthquakes forced Pes] Wold not Sle eB Pore poll 
dents to flee Dir. Mirabile’s remark cid not comfort mi 
Then abruptly. wrote ine ¢Vewitness, a few hours later as I descended 28 meters te 
the earth showed an awful mouth tron the seafloor off Porzucli in a submersible 
Which poured out smoke, fire and ashes, fis group operates. rle wanted me to sec om 
LF Pry cP Fri fp eM f 











FIERY FIELDS 
AND SUNKEN 
CITIES 


W. ITI ple Ok. Setting 
her, @ Porrugls fisherman 
rust fumnp down tite huis boat 
left). Magma beneath the Gull of 
Pazouoh heats eroundweoter ta 
les (befhow Left) 


bn Ll 7 j ai 
ALP tn ie Slieniceé OF cee Tite 


CeCe he PL 


Roman Port Julius (right) lies 


rp a nor pk tie 
mired beneath the surface of the 
| 


Sed, 165 heritage (ost in nrvth. Along 
‘ 1 
this fabled coast Circe revected t 


Ulysses the way to i 
Sibyl foretold to Aeneas the future 
of Rome. Cicero loved the Fien 
Pields—"“delishthul, a most 


dearrable nlace deapiti the crowds 


of bores that aims mae one 


wont to flee.” [lustious Romine 
J mel cameos oper Bl ee aE . P a | 
THEE Ie Pi CMeTrr Pie yereunad 


PE ee ee ee ee 

Darren 1h Cr le Ae ‘bapr el 
a Se ra 7 — | at a 

eS TILE OF 1 COST OT er 


i ae See er 
Le eS is Loe Pau. | 





| Monte Barbarc ae | eel Astron 
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of two mant underwater fumarole fields 


that hac just been discovered, This field, 
Head almost last to rock. some 50 meters across, indicated that the 
boririg meat tes, the suarble 


magma moving beneath Pozzuoll was also 
figure of-a's slowe with a 


heating the groundwater oftshore, As weap 
proached the field, countless bubbles wafi- 
Gitta cee ththe murky water. lhe musdidy 
Pleat Meio ppg creas Pre | c to be boilin 5 

rest of his body. “A sea of [or Mirabile believes the fields are actual 


WILESRIM Ls valued fromm tre 


Crud? of Pozzi Oy unerweater 


orchniedlonists off Point 








statues,” wrote author Mario ly a good sign. hey show that the pressure 
SEF petting ofthe witers tat building beneath the town t& being at least 
drowned 20 many anchernt partially released,” he said 

works of art when the land Other scientists cc mniiy Wisin 





subsided, [he treasure remome ful thinking 


| ] 
(rT nel lf 2NTGT FDAe i. ha FT the 


[f too much pressure builds, the most like- 
result would be mud explosions, VWuith 
that kine of eruption, the heat from below 
would vaporize groundwater, blowing out: 


Italian goverment now offers I 


divers a percentage of thi 


Holue of the finds they salvage 


crater anil ejecting devastahine bursts = 
Stefani, mud. enicl TEFL. Le OVE AM Arta AS much 
as two kilometers wide. 

Li some at the rising Magma mines with 
the steam, the consequences could become 
even more serious. Another Monte Nuovo 

or worse—could burst to hte 

In fa L, Compare d to the other volcanoes 
that the Phlegraean Fields Caldera has pro- 
cduced, Monte Nucvyo Was & minor event 
These volcanoes, which pock the region 
west of Naples, are but individual vents 
within the caldera of the mammoth parent 
wi Nea ind that erupted some 36,000 years ago. 
Civilization fas never known the likes of 

that eruption. Burying the immediate area 

in is more than 50 meters thick, tt was on 
an order of magnitude Ereater than any ex 
plosion in historic times 

(ould such an eruption recur in the Phie- 
praean Puelds? “We do hope not,” said Dr 
Roberto Scandone of the nearby Vesuvius 
Observatory. “But we know nothing about 
the precursors to such eruptions. 50 we pre 
fer to forget about that prospect 

Dr. Scandone does worry that a steam 
eruption michtopena pathway forthe rising 
magma. That happened at Mount St. Hel 
ens In 1980, as well as in the Phiegraean 
Fields 3,800 years ago, when the volcano 
Astroni came to life. Astroni's relatively re- 
cent birth rivaled the A.D. 79 eruption of 
Vesuvius. It surely was accompanied by 
plowing avalanches like those that obliter- 
ated Pompeii and Herculaneum 

However, [talian volcanodlogists believe 





Ll | that the Phleg Fields syste this is not Mount St. Helens. We have thou- 
Leven losing ena iverthe pastfew mi nds of people, not bhuntdreds, to évaciwal 
lennia, If ny ery would be about Most have nowhere to go. We must wail a 
the size of Monte Nuovo's. They do not ex long as possibil 
lin i I Fil a li 1 Aut EYEE Pox suo Con Utd CO TSE Lnrouenout Last 
the ti can pass il i] Oi ler. BY Febru Lt had rise 
i | the uphft like tha Newer: LC Lt 5. AS Mm 
be 1g | Deyn Ci i tl | | a I I EJ a [rT Hi i | 
ictiwi ‘ie ili. ox | peo ili ler oark t raat j 
i | hie ley L The BANC in the region, how 
‘, Ly Tea Ske imi is ¢bbec. A lomist oh iA 
L chi tirte that ¢ in be cyt Lome tu we en centuries a] 
bet cunts id 1 neeppe Luones (trop nvasion nd instabi hi 
ect Vesiiwi ith | rif hi i to bell ae li 





mercy of nature. We have learned tolive by in the one-roon yea }Aa Lie 

the dav. It is the only possibility when you preat-zrandparents were given 

ive with a potential apocalypse.’ 43 the family of Vincenzo Maltese gath 
VWeroment had closed ered for lunch, fis @1e@nt-vear-olc son said 


Veanwhile the wove | 
macphediy. “Mavhe these visitors tan hi 


f , I 
lown some of the tendopoli, foundnewtem-  excitedls 
ee ee SG Ss — a | ee iin te we —s | eof a, ull F a: — | 
norary housing forsome ofthe refugees,and get a new house.” His |6-year-old sist 
a Pi 17° - a. j ul a 
y Pozzuoli’ on a le ooked at him i ini | Blantiv, ri 


promised to build a “ne Zz 3 
Precarious slic But southern Italians have ing to die here 
learned to take politicians 
cally. &S little has been pees 


Lat L far LL EE! "= 
thywake wilt helo 


i : 1 i 
re La ES Cee rit- | ie aE jl ihe pee j 
f » = 
i : i 

1 
iter, Feri the 

LE] bbdeniio l' 


CYyen Lo lig 
But ne Pathe r Rnnovath Doin 


house the wictims if the LGU Pir 
Ari LOT Theat ak | | hia | " istte cl ik f Len PAT on the saint's nos Fecent fe | Oy if 
wantec! to helm the town, he 


in tarthguake there enn Sathana W ey 
| rane it beTOre LiL ] 


“a | 
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oe outof a town of collapsing walis an 
venhene i aan CLES | LL ee 
safety (left). Night after night of successive 
rant AS. inflictine such dinwiee os thot suffere 
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Krill-Untapped 


By WILLIAM M. HAMN 
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Bounty From the dea ? 


Photographs by FLIP NICKLI 


PARE UP! Krill at the surface’™ The 
words ring an alarm at 4:30 a.m 
Feeev and | scramble from our 
bunks. Pulling on thermal under 
Wear, we hurry on deck and peel 








nthe hghis of the shin, dense 
rpa mill al the sur 
face, The ocean around the research vessel 
Here, cruising close to the icy Antarcty 
snores, swarms with the reddish, thumb- 
lengin crustaceans that compose the pr 
dominant krill species of south polar sea 
Dawn is breaking as my wife and IJ don 


neoprene ary suits and scuba gear and 


over the 


oe rit olal Fine pliant til Cid ile 


launch the intlatable boat within 15 min 
utes Of the call to action we are falling back- 
tees eae AG iLdt n frivic Waiter ii i the rics ii 
myriad schooling krill. Each cubic meter of 
octan holds tens of thousands of them, all of 
a size, all oriented like marching soldiers, all 
sureine forward in their disciplined legrons 

Wie cha re through a mass of these eu- 
CHAUSHG “Shrimp, Waving ourarms, blow 
ing bubbles, and shouting into our air 
regulators. We stop, the school hovering be- 
fore us. Puzzling! Instead of darting away 
Lhe swarm is gradually sinking. 1 touch ani 
animal. it doesn't move. Slowly it drops 
away, upside down. Pegey plucks another 
from the horde that 15 falling into the ci pthis 
Hke soit rain. isnmotalivecupnausiic at all! 
In her hand Pegey holds an exoskeleton, o 
CO] mp CEE and Peres LCast-oTT shi i 

We have literally scared the krill out ol 
theirskins, In defense against our intrusion 
they instantaneously molten before the, 
fled, leaving behind as decoys their empty 


MUSES. A PHOS ee hc in an @mnty sea 
i 





(float in a soup of diatoms, oa krill shrim 
traps the minute plants with thoracic | 
rid mses hy i My re rreh i for a 

i chug G POpULTION oF W WES. ru | 
intarctic wildlife, protein-rich Euphiusia 
Lip roo. a thyumtb-leneth cnssticeon, mew 
Paces Grew preqtocors n rl 





SCHOOLING FOR PROTECTION, 
often in enormous masses. One 





ONGREGATING in the millions, krill 
can stain the seas as if with blood. The 
name “krill” derives from Arif, an old 
Norwegian word once applied to tins 

creepy-crawily things, lively vermin, and 

Today krill means whale food, 





larval fish. 
And & Mum ber 
shrimp, 4s Well as other very small plank- 


of species of cuphawusiicd 


tonic animals. teed] the biepest creatures of 


all, the great baleen whales. Krill also are 
harvested by man and processed into feed 
for livestock, poultry, and tarmed Tish 
Vheir swarms constitute the oceans’ richest 


scource—as yet barely lapped 





— (if ale a kal 


Supported by the National Science Foun- 
dation, Peery and I, with Ron Gilmer of the 
Woods. Hole Oceanographic Institution, 
were in Antarctica to learn about hupiawsta 


Peper, the 4h orled's res abundant ELi- 
phiatisiid and perhaps the most important of 
all plankton species. Accompanying is were 
ichthvoleeist Steven Strand of the Univer- 
city of California at Los Angeles anc photog- 
rapher Fito Nickiin, 

BE. superpa 15 the almost exclusive food of 
the southern baleen whales, some species of 
which are now pushed to the edge of extine 
Ti clay, because of the depletion ot 





hon 





Wow you see ‘em,... Frightened by 
the author and his wife, krill mol 
ETL TuLsse dard Waris! 


i pAontom school of emnpo 


L, weavirie 


ecoskeletons (above) sinking 
ose oon 

Inan aguarnium (facing 
page) at the National! 
Science Foundation’s 
Palmer Station, 
intarctica, where many of 
the Pictures im ths articte 
were made. krill orient 
themselves to light coming tn 
from the right. [n the sea 
where lieht comes from above, 
they swim hortzorntally 

Euphausia superba (right) 
propels itself with swimmerets LEGS 
and uses a tail fin.as a madder. The 


rar Cli [eps Trt @ ‘al [5 leg il 








i 
THORACIC 


L— CARAPACE 


SILLS } 


SWIMMERETS 


TAIL FIN 


Antarctic whales, the shrimp that nourished 
them ee ly More TMerwuws than ai 
years aro. Experts calculate that the poten- 
tial annual vield of this “unutilized whale 
food” could exceed the 
vest of all other edible marine species com- 
SO to [80 milion 


: 
‘resent world. har- 


bined. It is estimated tha 
metric tons of krill (330 billion pounds!) con 


he thken by humans each 


: ‘ 
tea Ls noes |F 
i eivahly Caw 


year, ashrimpcocktall the size of a city block 


ind piled five miles high 
Talk of such a vast harvest a 
rine biologists; Viany animal resources his 


inexhaustible Species 


f larms ma 


torically thought 


even 


c ' rege 
bison ane 


ke the passenger pigeon, the 


[ | Li wha! es | hen 1se ! ¥eS 


proved the most susceptible to overexploita- 


E have 


eTe? 
Hon or outniehl extinetion 


PS PARTOF ARECENT intensive inter- 
national effort to acquire more know! 


ede about this resource, we embarked 


from Ushuaia, Arzentina. in Decem 


ber 1981, bound for the “whale pastures” oj 
the Antarctic seas. 


(hur sturdy ship, ere, a boot wood 


oly 


had the 
Pieter OTe 


en, sall-equipped trawler, worlds 
best Antarctic skipper, (apt 





@ &Arill concentration 








(Euphausia superba) 


South Pacific .~ 
‘cean “a 


(Almost beyond count swarms of 


Euphausia superba ring Antarctica. 
beliewe that the 
passe opti 


that of all other marine species 
from all the world's oceans. 


History accompanied us, for the original 
Hera, asloop only 47 feet long, entered Ant- 
arctic waters 164 years ago. Our destina- 
tion, Palmer Station, commemorates her 
captain, Connecticut-born Nathaniel Palm- 
er, who at age 21 in 1820 sailed south hunt- 
ing seals, Palmer may have been the first 
ever to sight the Antarctic Continent. 

lt was midsummer, the season of endless 
daylight, as we cruised along the Antarctic 
Peninsula, and the sea ice was beginning to 
break up. From the mountainous coasts, 
vlaciers cracked and avalanched into the 
ocean. On Christmas Eve, when the ship 
docked at Palmer Station, cheers greeted us 
from station personnel and scientists who 
had arrived a month earlier. 


HE NATIONAL Science Foundation 
operates Palmer Station on Anvers L- 
Innd, latitude 64° 46'S. to support re- 
search in the biologically rich lands and 
waters of the Antarctic Peninsula. The mod- 
ern, functional buildings, with space for 
46 scientists and suppert personnel, stand 
on the naked rock of Gamage Point below 
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a glacial tongue of the Marr Ice Piedmont, 
This was a new chapter in a quest for krill 
that had led us to many diverse habitats. We 
had traveled from northern Japan to British 
Columbia and the fjords of southern Chile, 
and from the Bering Sea to the oceans of 
Antarctica. Everywhere we were impressed 
by the complexity of krill behavior. 
Although in Antarctic waters the term 
“krill” refers specifically to A. superba 
shrimp, in different areas of the world's 
oceans it designates a variety of animals, de- 
pending upon what a particular species of 
whale constimes in a certain region. Off 
Vancouver Island, krill means the vast 
shoals of mysid shrimp, the prey of gray 
whales. In the Chilean fiords, a thumbnail- 
size pelagic red crab of the genus Munida, 
the lobster krill, formsimmense swarms and 
is a favorite food of sei whales. In the North 
Atlantic and North Pacific Oceans, krill in- 
cludes schooling small fish. But in Antarctic 
waters, £. superba so abounds that the 
UCLA biologist Dr. William M. Hamner re- 
ported on “The Strange World of Palau's Salt 
Lakes," in the February 1982 GEOGRAPHIC, 
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Like a horpooned whale, a 
net containing some [2 metric 
tons of krill is winched 
oboarnd a Soviet trawler off 
Elephant Island (right) 
Employing huge nets as wide 
as 80 meters and perhaps 50 
meters indepth, the Soviet 
Antarctic feet horvesied 
aimost 500,000 tons during 
the [981-92 season. The krill 
are dried and ground into 
meal to feed form animals: 

in winter. 

Although the present 
horecst of rill is minimal, 
ihe author questions 
witther such © Wael resource, 
the oceans’ largest single 
source of protein, will remain 
unexploited. Significantly 
expanded krill fishing could 
pose o threat to protected 
bileern whales and inderd 
five repercussions on the 
entire Antorectic ecosystem 
The frill are o key birch inthe 
food chain that supports 


baleen whales feed on it almost exclusively 

All the planktonic animals called krill 
congregate in enormous schools, primarily 
in polar and subpolur seas. While this be- 
havior well serves the appetites of whales, 
such schooling nevertheless helps protect 
the crustaceans from other predators such as 
fish anc seals. Schools-of krill, widely scat- 
tered, are often simply hard to locate. They 
enjoy another built-in advantage: A given 
predator can eat only so many at one time 

SH, baleen whales—the Mysticeti, or 
“mustached sea monsters"—can cut a big 
swaththrough a mass of krill. These whales 
are cistinguished from the toothed whales 
by having baleen, or whalebone, 45 part of 
the mouth structure. Baleen is a plastic ma- 
terial the consistency of horny fingernails 
that grows downward from the whale's 
upDer jaw. 

The whale, like a giant pelican, gulps 
huge mouthfuls of seawater together with 
masses of small schooling shnmp and fish 
Through the comblike bristles of its baleen 
filter, it squirts out the seawater, entrapping 
krill by the bushel. 


Krifi—Untapped Bounty From the Sea? 


Antarctic munrine life 

In Antorctic waters, 
“Eri” refers to the wbiquitous 
Buphousia superhic, But it & 
also a generic term for variows 
animals fed oon by baleen 


| 


whales: pelagic red craba tn 
Chilean fiords, mysid shrimp 
off Vancouver [sland in the 
North Pacific, larval fish in 
the North Atlantic, and 
cepepods in the Hay of Fundy 





LTHOUGH MUCH is known about 
how baleen whales feed, the same can't 
be said for their principal prey. So at 
Palmer Station we stocked the aquari- 

ums with knll, hoping to shed some light on 
this problem 

E. saperoa shrimp have 11 pairs of legs. 
They swim with the five posterior pairs, 
which are broadly paddle-shaped, and they 
feed with the six forward pairs. Lach feed- 
Ing leg, split into two branches, carries stiit 
bristles and feathery setae, In the laree 
aquarium the darting shrimp moved their 
legs so fast that all we saw was a blur. How 
did the euphaustids capture food with such 
complicated structures? 

Fuphausid shrimp are essentially herbi- 
vores, eating diatoms, the tiny, single-celled 
ants, or phytoplankton, that float in great 
abundance in polar areas. Peggy collected 
live phytoplankton with fine-mesh nets to 
feed our captives, 

We had expected that the krill would se- 
lect food according toits physical properties, 
the size and shape of the particles. But 
here in the laboratory, to our astonishment, 
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they were responding eagerly to a variety 
of chemicals, even to diluted orange juice! 

In the sea the krill schools probably use 
their highly developed sensory receptors to 
find food. Encountering an enticing taste or 
smell, they feed, as they did mour tanks, by 
repeatedly throwing wide theirlegs to enfold 
a packet of seawater that smells edible and 
presumably contains food. The krill then 
squirt the seawater sideways through their 
setal filters, entrapping algae in a feeding 
pattern much like that of baleen whales! 

Eager as we were to observe the behavior 
of krill underwater, on our early cruises out 
of Palmer Station we failed, Though that 
summer of 1981-82 was moderate by Ant- 
arctic standards, two blizzards struck us, 
with winds that reached 70 knots. Even al- 
ter the seas calmed, weeks followed when 
the krill did not rise to our diving depth. We 
knew krill were in the vicinity, because Cap- 
tain Leni¢ kept locating dense schools with 
the ship's echo sounder, 

Then, finally, one snowy midnight the 
mate woke us with the cry, “Whales ahead! 
Around the ship rolled several groups of 
feeding humpback whales, and we knew 
there must be krill at the surface, 

We put on ourdiving gear and entered the 
sea, but now it was too dark underwater to 
see without artificial illumination. Shoals 
of krill encircled our lights. For us, this 
first view of Antarctic krill in their own ele- 
ment combined awe with disappointment. 
Against the watery blackness we could see 
little of their behavior. 


HEREAFTER we kept alert for whales, 
whose feeding would pinpoint schools of 
krill. Our best luck came on the last 
morning of the last cruise, events that | 

partially described at the start of this story. 
That day. dawn broke ona fine flat sea as 
we toddled across the ice-slicked deck, each 
weighted down with a hundred pounds of 
gear—weights, lights, scuba tanks—to 
climb down to the Zodiac rubber boat, 
Early sunlight danced on the wlacier face 
of nearby Two Hummock Island and glint- 
ed off krill that popped out of the water 
like bouncing raindrops. We dropped into 
ice-calmed waters and instantly were 
immersed in shimmering cloudsof krill, mil- 
lions upon millions of shrimp sweeping past 
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in response to the secret signals that com- 
mand the unison of schooling creatures. 

One linear school, a foot across and a foot 
thick, stretched beyond my vision in the 
crystal water, flowing uninterrupted like a 
band of army ants hugging the undersurface 
of the sea. Another school spooked when we 
waved our hands, The shrimp fled back- 
ward at blinding speed, with powerful flicks 
of their tails. Each individual swam rapidly, 
as if lost, until it found another isolated 
shrimp. They then swam asa pair. The two 
became four, and then more and more came 
together, as the scattered shrimp regrouped 
into the cohesive security of the school. 

The life cycle of £. superba is attuned to 
the seasons in Antarctic seas, ‘These shrimp 
mate in the austral spring, October and No- 
vember, As with most crustaceans, because 
of their rigid exeskeletons the male must 
wait to implant his sperm until a female has 
molted her old shell, 

Robin Ross and Langdon Quetin from the. 
University of California at Santa Barbara 
raised krill at Palmer Station and showed 
that a female £. superba produces many sets 
of thousands of fertile eggs throughout the 
summer spawning season. Released into the 
sea, these eves sink hundreds of meters to 
depths where few predators dwell. There 
the eggs hatch and the larvae, or nauplii, 
looking nothing at all like the adults, de- 
velop in relative safety. Eventually, how- 
ever, their yolk-sac reserves are depleted 
and the nauplii must swim toward the sur- 
face to find the phytoplankton on which 
they will feed, 

E. superba develops slowly in the icy Ant- 
arctic waters, passing through many molts 
and five life stages from nauplius to adult. 
Growth to a mature length of about six cen- 
timeters may take three to four years. All 
this time the krill stay together in enormous 
schools, coursing great distances at sea and 
beneath the iceinsearchof food while avoid- 
ing their many foes. 


N ITS VAST SWARMS the Antarctic’s 
f. superba without question represents 

a potential source of food for humans, 
Dried krill are more than half protein and 
are rich in vitamins, especially vitamin A. 
Japan and the Soviet Union already harvest 
heavily in south polar waters: In the austral 
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Passengers onun iceberg, 
chin-strap penguins (above) 
drift in Bransfield Strait near 
the vintorcoe Penwisula, 
secure from. cetr crite? marine 
predator, the leopard seal. 
Thus the peruguins car pier tet 
own good tine toe dive (left) for 
their chief prey, krill 

Krill occupy the prime spot 
on the menus of nearly all 
Antare Lit CY Ee TWTes jt eT TES 
and other seabirds, seats, fish 
squid, dnd a reduced 
population of berkeen wihhes 

With the decline of whaies oA 








predators, frill mumbers fave 
incredsed benefiting other 
species. Martine biologists have 
mofed increasing popuioations 


of soutien fir seals, crabeater 
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a starfish first prasps the 
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summer of 1981-82 they took as much as 
[00,000 metric tons, with the U.S.5.R 
catching the bulk dry meal 
feed nomesti poultry 

‘Tn the populows Grient, with protein at a 
premium, japan conducts two krill fisher 
les, one in Antarctic waters for £. swperpa 
along the coasts of the hame island 
smaller &. fae fica Mici- 
ther species enjoys much popularity a5 a 
food item in the Tokyo fish market. Fresh, 
uncooked euphausiids have almost no taste 
Frozen ordried krill develop astrong, rather 
discouraging flavor 

While culinary uses falter, the krill fisher, 
is prospering in Japan because of a market 
for frozen euphaushds to feed trout, salmon, 
sea bream, red snapper, ancl yellowtail in 
extensive fish-farming operations. Vitamin 
A carotenoids in the shrimp enhance the 
Lone and Dilement of fish flesh Sport fisher- 
men also buy frozen krill to use as chum; 
most fish find eup! delectable 

The Japanese north coast fishery, operat 


principally for 


i livestock and 


ancl one 
of Honshu (me the 
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Ing outot Mivaci Prefecture, ¢ one the Be: 
cuhiarity that in spring, from first leht to 
about 1Oa.m.,, i om prac t sc eae sor .F. pacipi 
ag rise to the surface Phe 
smnall and hard to find: the 
when disturbed 
The boats used for this fishery fre nar 
maneuverable, and fast. Long 
dawn the fleet 16 at sea, scattered and walt- 
ing. At sunrise the fishermen watch for the 
reddening of the water that uray. $8 surtac 
ing school, tor teeding seabirds, articu- 
larly for signs that another beast ~ Ls ‘sisted 
krill. When a sc sighted, the 
recklessly jockeying for position 
Che foredeck of cach vessel is Fat 
forward ai 
small net 


close to the const 
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move quickh 
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[WoO miant poles set 
bulwarks, a Surprisingly 
between them 

We are a Bical Fogo Maru No. 18. As the 
early sun bnehtens, we 
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see A school! Liesels 
the russet patch 
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probing an- 
Dhe booms tilt 


The two poles slide forward ike 
tennae. The captain shouts 
and id the net spreads apen be- 
neath the bow. Fue Maorw pushes the net 
slowly through the 
krill. The cod end-—the collecting bag ot the 
net—fills, and the crew winches it aboard 

catch cascad ing onte the deck 
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HIS SIMPLE TECHNOLOGY and the 
Till ships wsedtocatch£. paciitca ton 
trast sharply with the mocern Antarc- 
ic imperna fishers Antarctic schools 
aré huge, and often swarm at depths as 
preatas 150 to 200meters. Che biggersouth 
ern Krill swim faster a other species anc 
enoily small mets: Fishing 
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fishery expands, even the protected south- 
ern whales, a5 their populations attempt to 
recover, may not survive. They could be 
come extinct, not because hunters harpoon 
them but because they starve. Indeed, ex- 
cessive knll fishing could be disastrous for 
the entire fragile Antarctic ecosystem, be- 
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survival directly orindirectly on &. superva 

Perhaps such overfishing will not occut 
("osts and distance may curtail the harvest 
Phe Antarctic Waters are remote from the 
countries bestable to exploit their resources, 
20 It 18 duricult to Operate a cost effective 
hshery there 


(Inly the Soviet Union i6 presently en- 


cause almost CVE animal t 


vaped in large-scale fishing for Antarcty 
krill. Several of the nations that raced each 
other to exploit krill are now reining in their 
efforts. West Germany and several South 
American countries tried krill fishing but 
rave it up as uneconomical. Poland, after 
helding a strong fleet, now is following sult 
Phe United States has shown little interest 
in the krill fisher 


PET KRERILL surely 16 @ sleeper as a& pro- 
tein source for man, and its fuller utili 
ration seems inevitable. The Antarcth 
Treaty, signed in 1959, assures peaceful 

international sharing of Antarctica for the 
pursuit of scence, but it avoided the con 
troversial issues of marine and mineral re- 
sources, Concern for conservation led the 
major maritime nations to ratify, in April 
(982, the Marine Living Resources Conven- 
tion to manage not only Krill but also the 
PROre Dear iit ecosysitm 
What quantities of krill do the Antarct 

seeas support? kstumates vary [rom 125 mil- 
lion metric tons to 6 bi 
viously the upper limit of a sate harvest 
hinges on which estimate 15 closer to the 
truth, The fishing season is also the krill 
breeding season. How many millions ol ege- 


bearing females can sately be removed from 
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tie [eo Le ion each year 

(an an international treaty protect such 
distant and disputed waters? Cooperation, 
patience, and goodwill are required. Weed 
ed, too, & much more knowledge of thal 
overwhelmingly important krill species; the 
bountiful, elewant, clever litthe shrimp, well- 
named Aupirawsta suiperia, 7] 
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(right), “They scrape and grote 


fh 
dram 
rapidly,” says the author, who suspects 
that such ice algae may be a voluabh 
food source during Antarctic winters 
Diver Steve Strand jabave) collects 
diotoms. The tiny plants (below) are 
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Point of Arches, Olympic National Pork 


Awesome and remote, Washington State's 
northwest corner resounds with the primeval 
energy of wilderness untamed. From the 
pounding surf of Pacific beaches to lush rain 
fe OTESTS , pre if ound res Peck ft OT WMalure *e ig nS. 
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‘ar above the rich valleys, where subalpine 
firs dot the timberline, deer and elk range 
free while Olympic marmots fatten on 
wildflowers for winter hibernation. 
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‘rigid home for the gods, jagged peaks of 
Mount Olympus rising in the foreground cap 


National Geographic, May 198 





a glacier-mantled host of ramparts visible 
from Seattle, 40 miles to the east. 


The Olympic Peniniuia 








HE DOUGLAS FIR was the kind 
of tree that makes your hat fall off 
when vou throw back your head to see 

the top. Within the deep wrinkles in 
the bark on its mighty trunk, tiny spi- 
derwebs glinted like rainbows in the light of 
early morning. 

Tom Smith, who has logged big timber on 
Washington State's Olympic Péninsula for 
47 years, guessed the tree to be 230 feet high 
ai the tip. There was enough lumber in the 
old giant to build two houses, 

“How old do you figure that tree is?" I 
asked. “Maybe 600 years; maybe 700," "Tom 
answered. “How long will it take vou to cut 
itdown?” 

In the grove's stillness Tom spat on his 
hands and yanked his snarling power saw to 
life. “T can take ‘er dawn in 30 minutes,” he 
shouted. And he lid. 

There is a swagger of self-confidence here 
on the peninsula. [t comes from besting na- 
ture in her wildest exuberance, This thumb 
ofland, nudginginto the Pacific Ocean from 
the edge of the continent, is a living catalog 
of natural superlatives. 

Here, beneath the Pacific fog that shrouds 
coast and forest, can be found some of the 
world's biggest trees, fattest salmon, most 
exotic coastline, wettest weather, and 
mountains so rugged thatlessthanacentury 
ago they inflamed speculation in the yellow 
press that those trackless peaks might be 
hiding a tribe of man-eating savages. 

The peninsula is no longer mysterious: 
nearly three million visitors made their way 
here in 1983. Still, there is wilderness 
enough. A logwer offered this backhanded 
compliment as we stood deep in the back- 
woods of the Olympic National Forest. 

“Tt's a known fact,” he said, “that when 
God finished with the rest of the world He 
dumped the leftovers here. But then, praise 
be, He gave us all these big trees to cover the 
whate thing up." 

By dodging between the huge logging 
trucks, KRenworths and Peterbilts grinding 
along the two-lane track of the Olympic 
Loop Highway, it is possible to make a 








Author Bill Richards has cowed other out-of- 
the-way regions for the GEOGRAPHIC, including 
Alaska's Southeast and Hudson Ray Contract 
photographer Sam Abell has contributed to 
many Society publicattons, 
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complete circuit of this 6,500-square-mile 
peninstla in a single day (map, page 654), 

In its northwest corner, locally called the 
West End, | passed through remote timber 
towns—the elegantly named Sappho and 
the not so elegantly named Forks. The West 
End is wild, remote, wootlsy, thinly settled, 
The road runs down hushed aisles of lofty 
Douglas fir, hemlock, and Sitka spruce and 
passes through deadened stretches of clear- 
cut forest, forlorn as battlefields. 

Fromevery side of the peninsula its crown 
jewel, the mountainous 900,000-acre Olym- 
pic National Park, is visible, veined with 
snow and glacterice even in July, Along the 
edges of the glaciers, a patchwork of alpine 
wildflowers bloom: avalanche lilies, pasque- 
flowers, blue-eyed grass. 

Of the west coast the Pacific breathes in 
mammoth swells. Due north, Vancouver Is- 
land, blue and mysterious, lies ten miles 
across the Strait of Juande Fuca. To the east 
glitters Hood Canal (a fjord, dug deep by 
glaciers, not men), Puget Sound, and a clus- 
terof quietiniets, breeding grounds for some 
of the world’s rarest and tastiest oysters, 


ISSING ALTOGETHER from 
this flying tour are the critical 
elements that set the Olympic 

ie ~ Peninsula apart from nearby 
seiiteas Seattle or Tacoma—solitude and 
the almost stubborn adherence of some 
of its people to nature’s more deliberate 
rhythms, 

Pearlie Sewell explains: “You get to think- 
ing in different ways here. You don't think 
of July or November, you think of berry time 
oroyster time.” 

Pearlie is a buoyantly cheerful woman of 

2 with a tight cap of gray hair and the flat 
twang in speech of her native Oklahoma. 
She happily traded her native state 36 years 
ago for her home on the peninsula. Pearlie 
was amused when Iasked her how she made 
her living. “Depends on what time of year 
you want to talk about,” she said. 

Inthe spring Pearlie joins a small army of 
brush pickers who fan out through the pen- 
insula's forests, plucking the leaves of salal, 
huckieberry, and sword fern. These greens 
are shipped to florists throughout the world. 
When summer comes, there are blackber- 
ries to gather for local dealers. In autumn 
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Pearle is a wild-mushroom picker. Winter 
s the time to collect pinecones, which she 


selis for seed to local nurseries 

Each spring and fall Pearle takes time out 
from forest chores to shuck the chunky Pa- 
ré frown commercially in 
lower Puget Sound near her home m Ka 
milthe. Ohyster shucking 1s hard, gritty 


Mit ovsters that a 


work. | watched one morning as she deftly 
pried open oyster shells the size of 50! thalls. 


“There's plenty to do around here if you 
know where to look,” Pearlie said. There 
wis, infact, justone complaint: “Sometimes 
the vear goes by so fast, it seems you hardly 
have time to catch up.” 


“EW TURY AG) another oys- 
ter—the Olympia, tiny and cop 
pery to the taste, tourished 
hereabouts In the gil dining 
roomsof San Francisco, zold-rush gourmets 
paid up to 520 for a serving of nugget- 
ze “Ohys." 

Like California gold, the Olympia ovstel 
is mostly a delicious memory now, a victim 
it Hrecdators, pollution, and g@reecd, In the 
past half century the Oly harvest has 
cropped steadily, from more than 35,000 
lonsin 1935 toa mere 300 gallonsin 1983 
FE acecd with the extermination of their OQivm 
pia crop, ovstermen here turned to import 
ing bigger, hardier—but blander—Paciti 
oysters from Japan and seeding them in local 
waters. The few Olvs left now come almost 
entirely from bw :inlets near Shelton 

One cool June morning, with the last 
shreds of fog disappearing into the hem- 
locks, I drove down a narrow road paved 
with crushed oyster shells to visit the final 
holdout of the Olympia oyster 

Dave McMillin, manager of the Olympia 
t ae rLlompany, met me al the firm's pra lk 

ng shed on Totten Inlet. A tall, barrel- 
“hested man, Dave is a marine brologist- 
turned-businessman who has spent 34 years 
scrambling to save the delicate Olys from 
paper-mill waste, parasites such as flat- 
janese oyster drills, and other 
threats. So finely attuned has he become to 
the ways of ovsters that when he tastes one 
he can te exactly where it grew 

On a falling anes) we crossed the 
inlet in a small  abuciin um skiff, There were 
signs, Dave said, that Olys may bemakinga 
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Hefore the fall of da centuries-old tree 
logger Tom Smith e mploved plumb ling 
and 47 peurs of ecpertence to calculate 
the path of the piant's earth-siaing 
descent. In the nation’s sécond roneing 
timber-producing state, after Uregon 

the lumber business reins thie 
Peninsia’s economic mainsiay, despite a 
nationwide building slowdown caused 


bry the recent recession. But oye i] 


hundred years of exploitation, the 
pertinsuio’s majestic stands Wf Douglas 
fir. & Sith i & FP e Cri i  weste PTT wi rites 
of red cedar and hemlock are in steady 
decline out side the sanctucry of 


Olympic National Park 
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ag IMMENSE RAN TRAP for the 
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comeback: The latest crop was unusually 
firm and meaty, Dave was puzzled by this 
turnofevents. Nature, he said, seemed to be 
solving the problem on her own. 

“I'm a scientist, and I like to know why 
things happen,” said Dave. “The flatworm 
population is decreasing, and I don’t know 
why. But it seems to be great for the Olvs," 

We stopped at a shack moored near the 
edge of the inlet. A few sacks of oysters and 
clams drifted in the current on a line hung 
beneath the float. Dave took a couple of oys- 
ters from a sack, pried them open with his 
pocketknife, and offered me one. 

Tt sat, plump and bealthy, on its purple- 
rimmed shell, no larger than a quarter. Res- 
taurants as faraway as New York City were 
hbegeing to pay $180 fora gallon of these little 
delicacies. A gallon of “quarters,” of course, 
isa lotof Olys. [had come 3,000 miles to this 
lonely spot to try one. 

T popped the Oly into my mouth, savored, 
and swallowed. It was.a bit briny but nottoo 
sharp, slightly sweet but not too much so. It 
was, yes, the best oyster [| had ever tasted. 


THER BOOMS besides the Oly craze 

have @¢bbed and flowed on the 
F Olympic Peninsula. There is always 
timber (on the bust side of the cycle 
during my visit, now recovering). But per- 
haps no craze has run on such undiluted 
dreams as the one that swept the peninsula's 
oldest town, Port Townsend, for the rail- 
road that never was. 

Port Townsend, originally built on tide- 
land in the northeast corner of the peninsu- 
la, settled by sea captains and merchants 
from New England, has the look of the East 
about it: vast Victorian houses and gracious 
inns, turreted and wingerbready. The chief 
support af its 6,100 people is tourism, 

Fora brief time near the end of the last 
century, when there were great plans to 
build a rail spurte join the Union Pacihe at 
Portland, it looked like Port Townsend just 
might be the premier port of the Northwest. 

Local citizens raised enough cash to build 
a mile of track and secure promises from the 
railroad to finish the line. Stone warehouses, 
commercial buildings, and those fine Vic- 
torian homes were built. Fired by the pras- 
pect of a transcontinental railhead with a 
connection to sea-lanes to the Orient, the 






the Olympic Peninsula 


town's population doubled and redoubled. 

But the deal collapsed. The established 
line linking Seattle and Tacoma on the enst 
sicte of Puget Sound took the traffic. In Port 
Townsend, banks closed, streetcar compa- 
nics tore up their tracks, and a large contin- 
gent of townsfolk left by steamer for Seattle. 

Nearly 90 years later there are still a few 
people here who cast envious glances across 
Puget Sound at Tacoma and Seattle. The 
town that once boasted seven foreign con- 
sulates along its unpaved streets now has a 
sinile traffic light in its business district— 
and it is usually Mashing. 

"We were going to be the New York City 
of the West,” one Port Townsender told me 
sorrowtully, “We were just on the wrong 
side of the sound.” 

Perhaps. Port ‘Townsend will never chal- 
lenge Seattle asa center of commerce; it has 
set its course in another direction. Artists, 
writers, musicians, and others, happy to be 
away from the urban rush, have moved in. 

“This town is full of unconventional peo- 
ple,” said Barney McClure. “If you live 
here, it’s because vou've chosen not ta be 
someplace else.” 

That description tits the 43-year-old [or- 
Inter mayor (now & state representative) to a 
T. Ten vears ago he was a successful jazz pi- 
anist livingin the freeway culture of Los An- 
geles: “I was tired of the smog and the city 
life,” Barney told me, “One day I climbed in 
my van and headed north. When I reached 
Port Townsend, [knew Ud found a home.” 

Barney still plays jazz piano. Residents of 
Port Townsend were not startled to see their 
mayor, after a late night gigin Seattle and a 
long drive home, stroll into City Hall attired 
ina rumpled tuxedo. 

Another unconventional wanderer, Jack 
London, is reputed to have spent a night 
here—in acell, said Rarney. He had walked 
me tothe Jefferson County Historical Society 
Museum, locatedin City Hall. Peeringdown 
from her office—a chair behind a jucme's 
bench—the museum's historian, Helen 
Burns, issucd a judicious note of caution. 
“We can't find his name in the records,” she 
said, “so we're not sure.” 

Barney sat down at a battered old saloon 
piano at the far end of the courtroom and 
filled the museum with a rackety rendition 
of “My Funny Valentine.” If Jack London 
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claim, most contemporaries dismissed de 
Fuca's “discovery” as so much docksicle 
yin spinning, But when the first Spanish 
and English explorers made their way up the 
strait nearly two centuries later, they gave 
dé Fuca credit for being in the region and the 
passage was named for him- 

There are still discoveries to be made on 


the shores of the Strait of Juande Fuca. The. 


Pacific, streaming into the strait, throws ev- 
erything from whales to World War I mines 
onto the beach. Wandering through these 


mementos from Davy Jones's locker, | came 


upon a curious gift from the sea—hundreds 
of logs, scoured by the waves, bleached by 
the sun. 

Joe Faires, a cheerful, white-haired pen- 
insula native, explained. The logs are escap- 
ecs from the booms—lIng floating islands of 
timber en route from forest to markei—that 
are towed by boats. In the Olympic's rowdy 
past, log-rustlers sometimes helped matters 
along by freeing the chains from the booms 
and letting the logs flowt awway. 

Since the 1920s the State of Washington 
has allowed log patrols to round up the 
strays, check the timber company brand on 
them, ancl turn them over to the state, Joe 
Faires is one of the last of these seagoing 
cowboys. When a beached or drifting log is 


reported, he hitches up the Hemlock, his 


stubby, 26-foot tow boat, and heads out after 
it. After capture, the log is sold by the state, 
which keeps 40 percent of the sale price; Joc 
eets half, and the remainder goes to the orig- 
inal owner. “In the old days," said Joe, tap- 
ping the ash from his cigar into 4 seashell 
ashtray, “a man could do all right for him- 
self.” No longer—nowadays logs are usually 

shipped by truck, and the beached timber I 
had seen is too rotten to salvage. 

While the peninsula's coast was being 
slowly settled, the interior remained a region 
of mystery and imaginative speculation. 
Not until 1890 did explorers—led by a party 
dispatched by the Seattle Press—make their 
way deep inte the wilderness. 

What the explorers found dashed expec- 
tations that a Shangri-la or a tribe of canni- 
lrals might be hidden somewhere among the 
cloudy peaks of the Olympic Mountains. 
The interior of the Olympics is useless for 
all practical purposes,” reported Army Lt. 
Joseph O'Neil, the plainspoken leader of 


a later trek through the mountains. But 
O'Neil was also foresighted and suggested 
that the unpeopled interior might someday 
make a good national park, 

In 1938 President Franklin D,. Roosevelt 
signed a bill creating the park and drew 
heated protests from timber companies, 
which saw the peninsula's interior not as 
“useless” but as.a promised land of big tim- 
ber waiting for the saw. 

Nearly halfacentury after Roosevelt's de- 
cision, this controversy persists. “We've got 
25 billion board feet of prime timber within 
our boundaries, which makes us the only re- 
maining forest with that kind of quality left 
inthe country,” Roger Contor, thensuperin- 
tendent, told me at park headquarters in 
Fort Angeles on the shores of Juan de Fuca 
Strait. “The business interests didn't want to 
lose this timber, and I worry that they'd still 
like to get.a piece of it.” 


EOLOGISTS have shown a differ- 

ent sort of interestin the Olympics. 

In geologic terms, the peninsula is 

“exotic”"—of a different origin than 

the rest of North America. Experts differ, 

but many believe that the peninsula was 

born as part of an offshore oceanic ridge, 

then swiveled into its present position dur- 
ing & massive tectonic shift 

Glaciers carving the channels of the Strait 
of Juande Fucaand Puget Sound apparent- 
ly cut the peninsula off from the migratory 
path of many animals. There are few snakes 
here. Also missing are grizzly bears, wol- 
verines, bighorn sheep, and other animals 
found in upland habitats in nearby Canada 
orother parts of the West. 

But the Olympics are hospitable to new- 
comers. A coven mountain goats were trans- 
planted into the Olympics from Canada and 
Alaska in the 19208; the herd now numbers 
1,200, Worned that the voracious goats may 
be altering the distribution of native plants, 
the Park Service is trying to control or even 
remove the goat herd and restore the moun- 
tains to what has been called “a vignette of 
primitive America.” 

At dawn photographer Sam Abell and | 
climbed the park's steep-sided Klahhane 
Ridge to watch a roundup of mountain 
goats, Park Service biologist Bruce Moor- 
head told us that spotters had counted mare 
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af protest botta—some 
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purest air. Air similarly free of pollution 1s 
found intew places outside Antarctica 

The United Nations Educational, Scien- 
tific. and Cultural Organization (UNESCO) 
has listed Glympic National Park 25 one of 
its 165 World Heritage sites, together with 
the Pyramids, the Galapagos islands, and 
the Taj Mahal. But there are others who 
view the park and its federal managers more 
Peet . saw bumper stickers thal said Stop 


Hie 





the Federal Land Grab and talked to people 


who angrily described the National Park 
Service as a land-hunegry Groliath, gobbling 
up everything in its path 

“My first mistake when I got here was to 
tell a logger in a bar who | worked for,” a 
Park Service naturist told me in Forks, the 
West E.nd’s rough-and-tumble logging hub 
The logger directed a dark stream of lobacco 
juice at the naturalist’s boots, then knocked 


May 1984 


National Geaagreaptit 


him flat and stalked off without @ word 
in the 46 years since the park was created 


mn (O38, the Park Service has increasect its 


size by a quarter of a million acres; some 
Ol these acres are prized land gained by 
shrewd and aggressive bargaining. “The old 
bitterness on the West E.ne was not altogeth- 
er unjustified,” conceded Superintendent 
Contor. “But the tourism the park generates 
is the bank account for the entire peninsula 
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now that the timberindustry has problems." 

Despite cycles of boom an 
is clearly the ridgepole of the economy, 
here. The scent of freshiv cut fir ricles the 
wind nearly In Forks (self- 
proclaimed Logging Capital of the World) I 
witched 22 logeing trucks roll by one morn 
ing in just ten minutes—and this was-during 





hurst, titmnber 


every w here 


a recession, when local unemployment was 


nbove 23 percent 
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“Without logging we just wouldn't be 
here," said Yvonne Moore, town secretary, 
daughterofalogger, wife of aforester. “This 
is God's country, and logging's a man's 
work,” a strapping 23-year-old West End 
woodsman told me. “There's not much 
snow, nolmany hurricanes—and best of all, 
no snakes, What more could anyone want?” 

Fair question. But logging here, as else- 
where, is changing. Men who work in the 
woods continue to wear the traditional log- 
gers’ wuniiorm: red suspenders, striped shirt, 
denim pants cut off at mid-calf to prevent 
snageing in the underbrush, and high-top 
calk boots. By now, much of the big old- 
growth timber has been cut, Forest manag- 
ers plant fast-growing “industrial forests” 
and may even harvest the trees with other- 


worldly machines that snip tree trunks as if 


they were flower stems. 

On the southern flank of the Olympics, | 
visited Camp Grisdale, one of the last resi- 
dent logging camps left in the United States 
outside Alaska. Grisdale is acompany town, 
buried deep in the woods on the Wynoochee 


River, Insome ways it provides a glimpse of 


a vanished past. Loggers with families can 
rent any of its 42 trim wooden houses from 
the Simpson Timber Company for 375 a 
month, and single men could live in the com- 
pany's long, whitewashed bunkhouses, un- 
til they were closed last year. The wooden 
walks between the buildings carry deep 
scars gouged out by hobnailed boots, 

A. sign posted outside the camp cook- 
oe Where 53-vear-old Roger Hanson 

esided with laconic goon humor, says No 
Caulk, “No trick to running a good cook- 
house if you follow one simple rule—be or- 
nery,” Roger confided when I showed up at 
6 a.m, for breakfast. But he was smiling as 
the first sleepy-eyed loggers shuffled in and 
caught a whiffof the cinnamon rolls he had 
just baked. Logging may change, but log- 
gers’ appetites don’t. They sat down at lum- 
ber tables toa Paul Bunvan-size breakfast of 
flapjacks, French toast, rolls, eggs, bacon, 
and coffee, Many returned for seconds. 





PATER, with camp superintendent 
Frank Brehmever, I drove up the 

narrow switchbacks of a loging 

© roud that had just been cut through 

the forest. It deacd-ended at the base of a still 


Gs 


steeper slope where a crew of loggers was 
busy with chain saws. 

“There are soll big trees in these woods, 
but to get at them we have to go places like 
this that are too inaccessible for convention- 
al logging,” Frank said. A Sikorsky 5-64 
Skycrane helicopter, large asa boxcar with 
the backbone of adragonfly, was lifting logs 
off the slope and ferrying them down to the 
road. When the helicopter paused for refuel- 
ing, Frank asked if | wanted to take a ride. 

In a Plexigias pod that hung down behind 
the pilot, I buckled up. With breathtaking 
speed, we skimmed straight up the moun- 
tainside, Pilot Max Evans, cool and compe- 
tent, explained over the intercom that we 
would be hoisting lashed bundles of logs off 
the slape with the 200-foot cable and hook 
that hung from the helicopter's belly. 

A scale attached to the cable registered on 
a dial on the instrument panel. The Sky- 
crane could lift up to 18,000 pounds of logs, 
Maxsaid. Anything heavier might start slid- 
ing downhill out of control with the helicop- 
ter, and the people inside it, in tow. 

The cable went taut as we started to raise 
a bundle of five logs. The big chopper shud- 
dered and strained. Over the intercom, co- 
pilot Frank Swisher called off the weight 
of the logs as we struggled to climb: 
"17,800...17,900...18,000...74,700!" 

“Oops!” Max shouted. The big helicopter 
bounced like a circus balloon at the end of a 
string, and the load of logs thumped back on 
the mountain. 

“Sometimes those guys on the ground 
guess the weight a little wrong,” Max said 
tersely. Down below, the ground crew 
scrambled to hook up a lighter load. 

During the next 42 minutes we made 14 
nerve-racking nuns up and down the moun- 
tain. By the time the helicopter landed to re- 
fuel, I was bathed in sweat. 

Max poked his head into my Plexiglas pod 
and grinned. “Staying aboard for another 
trip?” he asked jovially, I shook my head. 
Max understood. “Nobody ever asks to take 
asecond flight with us,” he said. 

Steep-slope logging takes its toll in land 


‘erosion. Environmentalists and others wor- 


ry that runoff sediment from the sites and 
from unpaved logging roads may be chok- 
ing newly hatched salmon and steelhead in 
the spawning beds. Runs of wild fish in the 
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Fisheries biologist jell € ‘holm ¢is- 
agrees with this view. In his ¢ opinion over 
with logging is to blame 
for the recent poor runs, Hiking the logged- 
off areas on the Clearwater River one 
springtime afternoon, Jeff pointed out pools 
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where tiny salmon fry nipped at dancing 
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mayily nymphs. “Loguing, erosion, clear- 
cutting—they all affect a stream ses Suc, 
“But these are only short-term effects: It's 
amazing how nature flushes away ae SPC 
ments that man makes,” 

[In recent years imber companies have be- 
un dheateataes to lessen the sediment ‘aah lis 
lems caused b ¥ lopring anid protect delicate 
fish-spawning eas, sic the bialogist But 


an eVen More Pressing CoOnirovers y inweols 
ing the ‘peninsula's fishery resources has 
overtaken that concern 

In 1974, in an attempt to clarity Indian 
fishing rights in western Washington, U.S 
istrict Court judge George H. Bolit rules 
that treaties concluded between the U tee 
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Hundreds of non-Indians have been 
forced out of the fishing business as regula 
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While legal snarts are still being untangied 
In court, bitterness has erupitéd into occa 
sional gunfire on the fishing grounds. “It's 
the TuInation of tie sidiistes a State Dsmer- Shareholders in Eden, hundreds of 
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Hubert, president of the Makah Fisher- 
men's Association, pointed out the living- 
room window at the long, gray swells rolling 
up the Strait of Juan de Foca beyond Neah 
Bay. His tidy ranch house lay close to the 
sea. “Our ancestors signed a treaty that gave 
the Makah the right to fish owt there, but 
people seemed to forget,” he said, anger edg- 
ing his voice. “We hac guys thrown into jail 
for fishing where they were entitled to fish.” 

The Boldt decision placed no restrictions 
on the Jength of Indians’ fishing season. 
When the salmon runs thread the Strait of 
Juan de Fuca with silver, a Makah can bring 
home $2,000 in a week. Fishing has filled 
Neah Bay's dusty streets with brand-new 
pickups and its harbor with boats carrying 
the tribal crest—thunderbird and whale. 
Yet Hubert said not all Indians are happy 
with the federal regulations. 

“Once we could fish where we wanted, 
Now we have to fish where the government 
tells us we can fish," he said. “We see Indi- 
ans battling with each other, as well as with 
non-Indians, for the best fishing grounds." 

Traditionally, the Makah fishermen have 
held a special place among the peninsula's 
seven major Indian tribes. They were re- 
nowned whale hunters, daring the wild Pa- 
cific surf in cedar canoes to chase giant grays 
and humpbacks that even today swim close 
to the west coast of the peninsula, 

“Can you imagine the exciterment whena 
whale was caught?" asked Helen Peterson, 
78. Eves ashine among the wrinklesofalong 
lifetime, she described childhood memories 
of those last great hunts. 

“The whale-—big as a canoe, even big- 
ger—was dragged up the beach in front of 
the chief"s lodge. People came, most of the 
village, and they sang their family whale 
songs." Among the Makah, songs are heir- 
looms, passed down from parent to child. 
Helen rose from her reverié and then begana 
low monotonous chant that had belonged to 
her father and grandfather, whalers: and 
Makah chiefs. 


“We lost something very important to us 
when the hunting of whales ended,” she said 
softly when the song was over. 






"RIBAL MEMORIES were fad- 

ing for most Makah when in 1966.4 
team of archaeologists began dig- 
ging al an abanconed whaling camp 
called Ozette, at the edge of the Pacific near 
Cape Alava. 

But the past soon flooded back. Out of the 
muck of Ovette came thousands of arti- 
facts—delicately twisted cedar ropes, frag- 
ments of canoes, an entire longhouse. All 
had been preserved by mud slides that swept 
over this tiny coastal settlement some five 
centuries ago. Evidence of human habita- 
tion nearly 2,000 vears old was unearthed, 
and scientists proclaimed Ovette a major ar- 
chaeological discovery, 

One gray morning, with a mother-of- 
pearl curtain of cloud and sea hanging just 
offshore, I hiked the three-mile trail to the 
site with Makah anthropologist Greig. Ar- 
nold. The Makah had elected ta close the 
dig for now and concentrate on the nearly 
55,000 items already taken from it, he said, 
Ovette’s remaining secrets would remain 
interred, agreat treasury to be probed by fu- 
ture historians. 

Greig and I gazed on waist-high beach 
prass that had swallowed most traces of 
Ozette and those long-ago hunters of the sen. 
Beyond the breakers the swirling fogcurtain 
moved in, blurring the shoreline and tiny 
Tskawahyah Ishind at the edge of the surf, 
The sea hunters and their life had vanished. 
There was an emptiness to the spot. 

Still, one knew that centuries ago Makah 
lookouts bad perched on these hump- 
backed offshore rocks, watching for the first 
great whales to rise and breach in the 
Pacific swell. 

“When we used to have questions about 
our past, the only answers we could find 
were in somebody else's books,” said Greig. 
“Ozette is our book now.” 


Smell of autumn in the air, two Roosevelt eles ford a stream tn the sanctuary of 
Olympic National Park, home to the nation’s largest herd. Though many 
indigenous species thrive here, certain animals native to the Northwest are 
notably absent, a result of the peninsula's geogruphical isolation—a factor that 
has also spored it from being overtun by a wildermess-fuingry public. 
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HY ARE AUBEN so hungry for 
gold?” Chief Ranhonk asked me 
with an air of Saciness. 

There really was no answer, 
since his culture and mime were 
worlds apart 

To Brazil's Kayapo, the term “kuben” in 
cludes all non-Incdians. And, long before the 
earimpeiros—the gold miners—reached 
Ravan) lands, other outsiders had violated 
their domain. Rubber workers, Brazil-nut 
gatherers, hunters. Then squatters, ranch- 
ers, loggers, land speculators. 

The Kayapo had fought all of them. 

lL knew that history well, While doing my 
research for a doctorate in anthropology 
from the Federal University of Rio de Ja- 
neiro, | hacl lived for 13 months among the 
Kayapo Indians on the banks of the Xingu 
River in the eastern part of Brazil's Amazon 
Basin (map, page 678). Now I'd come to stay 
with another group of Kayapo in the village 
of Gorotire, about 500 miles to the north. 
They had welcomed me, for ] spoke ther 
language and knew their ways. 

As forest villages go, Gorotire 15 large; 
with close to 90 houses. Its layout is acurious 
mixture of tradition and modernity. Some 
villagers, including Kanhonk and his fellow 
chief, Toto'l, live on the “main street,” 4 
wide avenue between the Fresco River and 
the traditional men’s house, naplan devised 
hy the Brazilian government agency that 
preceded the National Indian Foundation 
(FUNAD). Others live on paths branching off 
the street. One part of the village maintains 
the traditional plan: alarge circle of housesat 
the foot of steep hut low-lying hills 

‘The Indian Reserve of Gorotire encom. 
passes much more than just the village of 
that name, On paper, itis the third largest in 
Brazil, after Tumucumaque and Aingu Na: 
tional Parks—a total of 2,738,850 hectares 
(10,575 square miles). But, asisso with most 
Incian areas in Brazil, it has yet-to be demar- 
cated on the ground. Of the 13 Kayapo vil- 
lages, with a total of about 3,000 Indians, 
five are located within this reservation 

The Kayapo have long taken pride in 
their firhting ability, Before whites came, 
they raided enemy tribes and even sktr- 
mished among themselves. [heir weapons 
were clubs and bows and arrows 

One old warrior reminisced about those 
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Tradition keeps company with 
technology among Brazil's 
Kavapo Inctans in their 
Amazonian village of Goretire 
This man voiues the rocdio- 
recorder for taping.tribal sones. 
Mis red hot, left by of rubbe 
fapper, is an heirioam., [ts 
feathers signify initiation inte 
manhood. A young relative 
wears the family's traditnora 
wealth—ceremontial feathers, 
beads, and cotton bands 

Since the first permanent 
contact with whttes in. [937, 
followed by tncurstons of 
squatters, loggers, and miners, 
the Kayapo hawe gradually 
adopted naw customs, But now 
anld strikes nearby bring more 
cush and increased contact, 
cousing irrevocable changes in 
their way of life 
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The office of the Indian protection agency, b UAL 
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\t the turn of the century several thousand 
Reryinod werd (ving in one Community hit they 
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[9 villages, ef which Gorotire, with 600 residents 
re the largest. It ties in a Afarviand-sive reserve 
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ghound about movine the Kovape forther way 


es ey _ 7 7 Ll. r = +t 
from the mines “for tier own gordi 


a (rold-mining area 


adm Belial 
_ Pg fl) 


r o oc, ae = i 
CD Aayapo wilage and hace __ DOrTe 
government post EMLANGED 








jee: ah aah 
; Tr , me PP. 
— ——————— 1 i 7 
SOUTH Breer ia 
Ah Eta 
Pe | = r — 
Jao Tree o } 
do Aline 
" :  Bikiere Th 
4 J my 1 
# a 
@ —_ 
1 
rd ' 
i i t 4 
r a | AUEF | oarimpo 
4 i. = y = 
7 ok ravinore ae Bin ds Pe Kuyapo 
© 5 FS, | al L i t] 
, FY al f oo | af Ez } i 1 ri 
i pa a \ | di Z j 
coe -. aoe ee farcan 
; 7 = F . i om 1 ' . 
f = 4 y | 
7 | i} 
Lt 
kL 1 
= 








hist 


LOmietinies Oo SOUVvenir Tie riehg), 


Pote't (factng page), shown with 


ae Lis J all i 
Te Wie OF Gowenter, don 
ET Se oP I Pian 
Newioress of TMicned pare 
i i] - i . Te rt a | ee 
Ci lLerTa Fria LET LeS. fri Li rae iy 
| Tie br ! tert pt 
LOFFRES Loy te PAVO DO SVScen 
é 7 i 
WT mune cones, ot To I 
ee L i | | 
LLL ery [ NOTA. | | 
1 f 7 
ne of a | hi 1 | rT 
LAPP ere el Cela PLS i Hil ia i Lad 


7 = _——— a? —= ae i | a. J 
Be erace) sy PPE RP Obs PL 


SCH Us Morvesting Brace nuts 
[! Fi A re of Lf i 


constructing modern houses 


(hetow), [fe chess approved thi 
| 1. 


Ee el ree PTUeot Sil resicda Dy ad 


r aT i I P . Ps 
BUNA! oficial bought a kiln 
1 


‘ad denieted Haade cin ate 
Lew oot. be -oFLE Le Lao | E EL ATI LF Lhe 
"7 == 
! ot Tat . ro kia | t 
Towood (0 Gite fice: ai 
iF . — } | — a “ 
I i, oLA etd Le, (Oh a Wey 
















Gold: the Indians’ burden. The 
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the music. Speeches, too, are taped, to be 
stuched over and over 

Like so manyother tribes, the Kayapo are 
Ley ini oo fathom. the Mystery Oo the Denar 
fling wealth of the white man’s world, 
source of Wondrous products produced in 
uncountable numbers, And sc thes have ¢n- 
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cule. They ousted mtruders trom one min 
ing site on the reservation, renamed it Gar- 
impo Kayapo, and hired other whites to 
mine it for them fora 60 percent share of the 
profits, Though the Kayano's 40 percent 
sprms a handsome revenue, the money nev- 


Ef S@°M5 (0 PO TAT noweh 


TUN AL, established in L968 to protect 
Indian fights, 6 spread thin over the 
hoge Brazhan interior. (iten native 





tribe: have been lett to the care of 
misstonaries, bul some have been drawn to 
ravernment-tounded villages like Gorotire 

A scarred old Veteran of many battles told 
me one day about the Kayapo's first encoun 
ter with a FUNAT pacification team. “We 
were going to kill them,” he said, “But thes 





had brought so many presents of Knives, 
machetes, axes, beac, and other things that 
we decided to make ay e with them 


th 
Staffed liberally with military officers, 
FUNALis intended as a buffer between In- 
dians and whites. Its job on the Worotire 
Reservation isto Wn i Ka ale and outsiders 
al peace. But that job is not an easy one 
A wiirrlor by me ol a battle of just a few 


yearsago, when the Kayapotaced 21 outsid 





ers illegally sian farmland within the 
reservation's boundaries. “The government 
had failed to stop them, 50 we wenl there to 
drive them out. We grabbed one farm work 
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lesson. A white girl came to help him, stab- 
bmg my brother-in-law, hen another 
white hit my uncle over the head with an ax 
handie. We ended up killing all of them 

Such vidolence must be viewed tn the con: 
textol years of frustrated efforts by the Indi- 
ans to obtain their legal richts, Wi will 
fight to the death ta hold on to our lands, 
the chiefs said. Only time will tell whethe 
that threat will come true 

Creole pectors in larce numbers first 
reached ee Fresco River, in the é@astern 


nart of the reservation. in the late 1960s: 
[ 
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Though FUNAT initially tried to forestall an 
invasion, the garimpeiros crossed the bor- 
ders in 1980, expanding into the Indians’ 
Brazil-nut groves, The police came im to put 
an end to the invasion, but that effort, too, 
dwindled away. In March of 1981 the min- 
ing complex of Cumaru, headquartered at 
the site of the same name, became a legal 
entity, contralled by Brazilian mineral bu- 
reaus and by federal and military police. 

With a fluctuating pepulstion of as many 
as 70,000 men, the Cumaru complex can 
marshal a much larger“army”" than can the 
Kayapo. Recently there has been talk of 
bringing in the miners’ families and settling 
them near the working areas with farm 
fields to feed them. Exhaustion of the avail- 
able sites is already predicted, and the 
starch for new ones may well involve fur- 
ther incursions into Gorotire lands. 

When I first flew in toward Gorotire, my 
mind was on my Kavapo friends in the vil- 
lage along the Xingu River, In memory I 
strolled again along the crystalline blue riv- 
er. Millions of yellow butterflies carpeted 
the banks, and I walked along through a 
golden snowstorm. 

Then, suddenly, I looked down from the 
plane at a river so fouled that not one Indian 
was bathing or fishing there. It was the 
Fresco, polluted by the gold camps 

In happier days, before soil runoff, sew- 
age, and chemical pollution tainted the riv- 
er, it was acenter of daily life. Now FUNAI 
has to pipe water from a stream more than a 
mile away so the villagers can bathe them- 
selves, wash their clothes, and draw their 
drinking water. 

I found that the central village faucet had 
been ringed with barbed wire to keep out the 
local FUN AIT staff's 30 head of imported Af- 
rican buffalo, which roam through the vil- 
lage at night. Those animals are an irony of 
imposed development. “We ourselves don't 
like the taste of beef," an Indian told me. 
"We hardly ever eat it.” 

“We cannot fish near the village now,” an 
old man complained, “To fish with bow and 
arrow, the water must be clear. Besides, the 
fish have no taste. Many of them now die 
and wash upon the shore.” 

Pollution, saciy, seems to be the price of 
development. I asked Anazildo Silva, then 
head of the FU NAI post in the village, if the 
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water runoff could not be filtered before it 
leaves the gold camps. He shook his head. 
“Fartoo expensive. And itdoes littl good to 
pressure the officials at Cumaru. Butat least 
they have agreed to mend the plastic piping 
system that we installed to bring clear water 
to the village. And they also promise to rein- 
force the small dam we built up there.” 

Mining methods atthe camps are far from 
sophisticated. Diesel-powered pumps direct 
jets of water at the gold-bearing arth, 
washing it into ponds. Then the muddy re- 
sults pumped up into sluices where the gold 
ore settles out. Not surprisingly, torrents af 
the mud run off into the river along with 
sewage and diesel fuel. There is still another 
harmful effect of the mining: Abandoned 
craters fill with stagnant water, where ma- 
larial mosquitoes breed. 

Fish still furnish a large part of the Indi- 
ans’ protein supply, but now the villagers 
must make a tedious journey upriver to do 
their fishing. Photographer Miguel Kio 
Branco and | set off by canoe one day under 
n scorching sum to see how far afield the 
source of the pollution lay. Frequently we 
lost the channel in the murky water and 
found ourselves aground on mud flats or 
stranded on barely submerged rocks. Often 
we had to leave the canoe to find deeper wa- 
ter or tow it up through the many small rap- 
ids along the way. 

After three hours, we reached the mouth 
of the Rio da Ponte, which funnels the gold 
camps’ runoff into the Fresco. Above that 
point the Fresco wes clear and fish relatively 
abundant. It was hard to believe that all our 
efforts had carried us only a mile and a half 
upriver from Gorotire. 

These days, hooks and lines are replacing 
bows and arrows, but at times the Indians 
fish with timbo, a vine that is wrapped into 
bundles and floated on the river. Singing 
as they work, the men beat the timbo with 
sticks. The beaten vines release a substance 
that causes the fish to float to the surface; 
where they are easily gathered. 





APE RECORDERS and clubs, alumi- 
num cookware and thatched roofs—the 
Kayapoof Gorotire find themselves torn 
between old ways and new. The villaze 
has an Evangelical church, where services 
are conducted by native pastors, | attended 
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whiled away the time by munching import- 
ecl cookies and drinking canned soft drinks. 

So much of the village's gold revenue had 
been lavished on Hemp that the cost exceed- 
ed the previous years income from the 
Brazil-nut crop. 

“Next year the gold revenue will be in- 
Vested in agricultural projects,” declared 
Anazildo Silva. A practical idea, but it does 
not tuke into account the Kavapo enthusi- 
asm for goods of the outside world. 


During Bemp, 4 small contingent of 


builders and brickmakers were in Gorotire 
to construct new village bowses: Already 
much of the cement flown in for the propect 
had been damaged through carelessness, 
and hitthe progress was visible. At the height 
of the ceremony, construction ground to a 
halt while bricklayers jorned the dancers 

(sorotire is eager to rival the village of 





Kikre Tum, which split away in 1976 aftera 
dispute over use of some ceremonial feathers 
escalated.into.a duel between the village co- 
chiefs. Kikre Tum, inthe northern part of 
the reservation, has achieved affluence en- 
vied by Gorotire, alter making a more hucra- 
tive deal for gold mining in its area, In fact, 
its chief, Pombo—inspired no doubt by; 
FUNAI’s large staff of military men—now 
answers only to the tle of colonel. 


HE GOROTIRE villagers conductsome 
| trace with their fcllow Kavapo on the 
upper Xingu River, who are rich in in- 
dustrial goods but poor in tracitional re- 
sources. Such goods are treightedin FUNAI 
aircraft, which fly between the villages 
Since I had lived en the upper Aingw for 
more than avear, lbwas asked why the latest 
shipment had not arrived, “We sent them 


village chiefs also put revenues from gold into bank accounts in three cities and 
hove so far purchased for themselves motorboat: and gas stoves. They talk of 
Deine on aircraft. Traditionally Kayapo leaders were expected to live poor, share 
Gi possessions, and rise early with their men. But now, some villagers complain, 
they live in the monner of Broctlian colonels, 
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ii Ganmpo Kayapo was just beginning 
luring my Visit Accounts had been opened 
at Cumaru headquarters 60 the [wo chiels 
could sell the gold, and FUN AT had bought 
some mining machinery. Four white miner: 
Were employed to operate the machines 

The Kayapo had alreadyexpelled a preyi- 
ous group of workers for trving to steal their 
gold, and it is fairly predictable that such 
contlicts will continue. Still, it is doubtful 
thatthey will ever want to do all the gruching 
work themselves, even ifnon-Indian work 
ers teach them how. One plan 1s to limit the 
Gorotire operation to about 40 white work- 
ers—though the pressure of gold fever may 


make it bard lO Keep the MMI on such & 


Phere aré two other large extraction Sites 
AIL oi \reseryv ao! houndlarit he Varia 
Bonita and the acdiomme DTarzan site. Ar 
cording to Silva, the Kayapo are receiving a 


nercentage of the federal tax on gold taken 
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KRADUALLY, the Kayapo of Gorotire 
ie moving closer to modern ways. A 


anteen was setup in the village to sup- 
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nly them with such staples as rice, 
SeaAns. ioe fl Fr, suemar. coffee, cookies 
butter, and milk 
Ay CHICA it er aD anc [Thi S SPOTL 


houses are part of the village now, and a 

harmacy. FUNATI radio maintains dail 
contact with the outside worid. Some villag- 
ersare being taught to read and write in their 
yw language; others attend classes in Por 


tumuese, though few retain it in later life 
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lavishly with beads, We brought 1) kilos of 
beads with us, but they soon ran owt. 

"Ts it truc,"a woman asked me, “thot our 
relatives on the Xingu have so many beads 
that they use them as blankets at night?” 

That, indeed, would be a Kayapo dream 
come true. 


UTSIDE PRESSURES on the reserva- 
tion continue to grow, To the north 
lies Brazil's largest gold mine, Serra 
Pelada. One of the Jargest gold nug- 

gets ever found, weighing 137 pounds, was 
discovered there last year. 

The Brazilian government has threat- 
ened to close Serra Pelada to manual work- 
ers, pointing out the danger of mining with 
hand tools at the site. Press reports sugges! 
that major gold deposits are still to be 
reached and that the government and multi- 
national companies intend to reap all the 
benefits by mechanizing operations. There 
is talk of plans to transfer many of Serra Pe- 
lacia’s 80,000 miners to the Cumaru camps, 
which would put even more pressure on 
Gorotire Reservation lands, Meanwhile, 
rarumpeiros have arrived at two KRayapo vil- 
lages outside the reservation. 

Also looming tn the future is a vast bydro- 
electric project that would flood two other 
Ravapo villages on the Ningu River. Devel- 
opment attracted by that project would 
have a marked effect on other villages too. 
But Brazil is in a deep economic crisis, and 
the costly hydro project exists only on paper 
for the present. 

One of the wonders of the 20th century 
surely must be juxtaposition of such huge 
projects with small native communities that 
live from traditional slash-and-burn agri- 
culture. The Kayapo have always inhabited 
mixed regions of forest and savanna, farm- 
ing, hunting game, and gathering wild 
fruits. “We used to abandon the village,” 
Chief Ranhonk told me, “to ko off on long 
treks through the jungle.” Now the Indians, 
depending on goods from the modern age, 
have become increasingly secentary. 

The Kayapo are but one piece in a com- 
plex mosaic made up of Brazil's many tribes, 
The Indian population is estimated to be as 
high as 150,000, comprising about 180 tribal 





groups speaking nearly as many languages 


and dialects. When Portuguese colonization 
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began, the count may have been three mil- 
lien Indians. 

Coastal Indian groups were virtually ex- 
terminated by diseases to which they had no 
immunity, and by subjugation and slavery 
in early colomal times. Many other tribes re- 
mained in relative isolation in the interior. 
Then the rubber boom starting in the mid- 
19th century began to change their lives. 

As the hunt for rubber trees widened, the 
Indians skirmished with white invaders. 
The Kayapo attacked and killed the whites, 
both to avenge raids on their villages and 
to collect booty, such as arms and ammuni- 
tion. Part ofthe tribe moved west tothe Xin- 
eu and beyond to escape the intruders. But 
the hunger to exploit the interior grew, par- 
Heularly after World War IT. Brasilia be- 
came the nation’s capital in 1960, and a vast 
network of roads laced into the jungle to link 
the interior with the developed coast. 


N 1980 the first Indian organization— 
UNI (Union of Indigenous Nations)— 
was established to allow Indians to speak 
for themselves: Two years later an Inci- 

an, Mano juruna, was elected to the Brazil- 
ian Congress. His term of office has been 
stormy, but he has become a symbol of jus- 
tite, looking out for the poor and oppressed 
of his country. 

[tis frequently said in Brazil that the Indi- 
ans are cloomed to die out. I believe this is 
overly fatalistic. True, the pressure is in- 
creasing, but the movement toward self- 
determination is making progress too, a5 ex- 
emplified by UNI and Mario Juruna. Some 
tribes—including the Kayapo—are grow- 
ing; there were 23 births in Goratire village 
during the first half of 1983. 

But the future of all Brazil's Indians 
hinges on the continuing struggle for their 
rights and their stand against developmen- 
tal pressures. Itis of litth: use to mark reser- 
vation boundaries in the forest if those 
boundaries continue to be violated or con- 
stuntly changed, or if groups are forcibly 
removed from their traditional lands, as is 
commonly the case. 

This is a factof modern life: Just as Brazil 
itself is beset by a staggering foreign debt, 
the nation’s Indian tribes—the Kayapo 
among them—teel the unrelenting pressures 
of the world scramble for resources. 


Notional Geographic, May [9h 
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At American Airlines, we 
know business travelers have 
enough obstacles in their 
way Without stunding in 
lines at airports. Thats why — make your reservations 
we invented no-stop check —— For more information and 
In. Sow, Thousands of autho- reservations, call your Travel 
rized Travel Agents and even Consultant or American toclay 
Amiencan Airhines ticket office American’ no-stop check-in. 
can give vou all your boarding Sow we ve taken out all the 
passes for your entire trip be- stops to get you through 
fore you get to the airport airports taster 


That means the end of waiting in 
lines, And with our pre-re 
Seve Shing, YOU Cain ever 
Choose your seal when vou 
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Were American Airlines. Doing what we do best. 
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Julia 


The first doll in a charming new series devoted to the American Bride — 
from colonial times to the present day 


la the tradition of the most highh-prized collector 
dolls of all time, the Danbury Mint preserits 
Jtilia — the firat doll ina series devoted to the 
American Gride from colonial Limes to the present 
cla 

This doll combines exquisite beauty with his- 
torical authenticity, Like the legendary collector 
dolls of the past, Julie ts represeritative of a par- 
ticular time and a particular place, 

Costume dolls are among the oldest and most 
beloved forms of collecting, Queen Victoria was a 
collector. So were millions of Americans in the 
19th century. Today, doll collecting is more popu- 
lar thant ever. Some of the finest French dolls of 
the 18005 are now worth thousands of dollars. 
But you carumot puta price on many of the mist 
cherished dolls, They are handed down from 
mother to daughter with love and tenderness. 
Such dolls not only beautify the home, they serve 
as a bond between generations. 


A collector doll of 
incomparable beauty and meaning 


You catild not ask for a more perfect theme fora 
doll collection than the American Bride. If ever 
there is aday (na woman's life when she looks ber 
most beautiful and radiant, Uhat ts her wedding 
day. And there is no more beautiful costume than 
a woman's bridal attire, This i¢ why we 
chose the theme. 

And bridal attire has changed throughout his- 
tory. So acollection of American brical dolls will be 
more than beautiful — it will portray the change 
in dress from colonial times to the present cay. 
The collection will have great meaning as well as 
beauty. 

Each doll's costume will be 
historically authentic and tailored by hand 


Julia's gown will be authentic down to the 
STmuillest detail—as will the costume of every other 
doll in the series. Our doll designer has had access 
to the Victorian brichil powrs in miuscum costume 
collections, She has recreated the bridal attire of 
the period. And it isa -full-attire —not jusi the 
fown itself but the veil, petticoat, and pantalets. 

Each doll’s gown will be tailored by hand with 
the most meticulous attention to detail Notice in 
the photograph all the exquisite features: the fine 
satin. the elegant lace. the muffled Mounee, the 
Noral appliques on the front of the gown. . . aril 
the corsage pinned to the bride's wrist. 


Each doll will be made of fine im 
porcelain — individually painted by hand! 


Head, hands, ancl feet will all be crafted of fine im- 
ported porcelain — for that same delicate look of 
the famous collector dolls.of the 1800's. The facial 
features will be beautifully sculptured and indi- 
Vicually fand-palrited to complement the color of 
the hair. Notice Julia's hair— it's harnd-styled 
into a Victorian ¢oiffure., And look at that fresh. 
youthful, glowing apple blossom complexion — 
youll fall in love with her at the very first sight. 
Ste is-a delight to touch, too — the porcelain ts so 
flawless and smooth, the fabric on the gown is so 


fine and so crigp. And like each doll in the series. 
Julia will come with her own stand — so you can 
not only display your doll on a bed or chair, but 
also stand heron your mantle orin a cabinet with 
your other prized collectibles. 


A remarkable value 


When vou can find collector dolls of comparable 
quality and size, you can expect to pay up to S100 
ut retail, But the Danbury Mini is making Julla 
available to you at the remarkably low original 
issile price of fust S55, ein two convenient 
monthly installments of $27.50 cach, And there 
iso extra charge for the stand. To reserve Julia, 
send no money now, Simply complete the at- 
tached reservation application and return if 
promptly. 

Pirase note that Julia fand other dolls in the 
series |will be available only directly from the Dan- 
bury Mint: none will be sold in stores, As a regts- 
tered gunner af this first Danbury Mint colector 
doll. you will enjoy the privilege to acquire the sub- 
sequent dolis in the American Bride collection at 
the same low price — [fF you choose to continue 
your collection. But you are under absolutely ne 
obligation to do so. 


An heirloom to be 
with love from generation to 


down 
eneration 


Julia combines everything you could wish for ina 
collector doll —at aprice you can cast afford, She 
has beauty, individuality, personality. and his- 
torical authenticity 

This doll will be a source of lifelong pleasure areel 
pride, She will also be an heirloom to be passed 
down with love from generation to generaliort. 

This is an oppertunity not to be missed -— please 
Serhcl is Your reservation today, 


M-32 


Please return by 
June 40, 1 oe. 


The Danbury Mint Ju lia 
47 Richards Avenue 

P.O. Box 5290 

Norwalk, Conn 06857 


Please accept my reservation for Julia, a collector 
doll with a beautifully sculptured. huned-patnted 
porcelain bead, porcelain barias and feet, and 
authentic hand-tailored costume. A ateplay stand 
will be (iclouded at no additional cha 

Does send ne money mow. [will be billed for the 
doll in two monthly installments of 827,50 each 


Name 
1 Fa CREST CLR © 


Address 
——————— — ———————— 


Staterfip 
(J) Check here if vou want each installment 
charged ta your: 


VISA. L] MasterCard 


Credit Card No Expiration Gate 


RN cs eens 
Allow 4 to 12 weeks after payment for shipment. 
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Maps...the heart of 
our mission and tradition 


DISABLED Coast Guard icebreaker 
needs to know the nearest manned shore 
station in Antarctica. A battalion of U.5 
Army Kangers moves across the Caribbean 
island of Grenada. A former soldier, Nguven 
Yan Canh, and a hundred fellow refugers 
escape from Vietnam. In each case, we later 
learned, they turned toa National Geographix 
Map—uwuses of our maps we never could have 
imagined, 

NATIONAL GEOGRAPHIC and maps have 
been synonymous since the beginning. The 
very first issue included four foldowt charts 
showing the progréss of the ereat blizzard 
of L&S88, 

Mapmaking—the art, science, and practice 
of cartography—eoes to the heart of our mis- 
sion and tracition. In May 1918 we published 
a meticulously drawn supplement on the 
“Western Theatre of War.” In 1933 Chief Car- 
tographer Albert H. Bumstead invented in his 
home workshopa machine for composing map 
type by photography. Soon after, Socicty cal- 
ligrapher Charles FE. Riddiford designed type- 
faces that sll give our maps their distinctive 
look. In the mid-1940s cartographer Wellman 
Chamberlin devised a new way to render the 
spherical earth on flat paper: the Chamberlin 
Trimetric Projection. 

The Society publishes maps of the world’s 
peoples; historical maps, traveler's maps, 
charts of the heavens, atlases, globes, maps 
for almost every magazine article and book. 
As might be imagined, production of any of 
them—especially aur bie double-sided sup- 
plement:—is a lengthy, painstaking process 
involving much research and attention to de- 
tail. Now, under Chief Cartographer John 
Garver and his staff, we have moved into 
computer-assisted mapmaking: The crux of 
this new process is a machine originally devel- 
oped by the Scitex Corporation of Israel to de- 
sien fabric patterns for the textile industry, a 
tool well adapted to cartography. 

It looks litthe different from other computer 
stations, having control consoles, chsplay 
screens, and operators to make itall work. Yet 





what it replaces begins to seem as antiquated 
asa 19th-century factory. Before, as many as 
20 pieces of film were required to show such 
details asdrainage, roads, depths, and various 
color tones, then made ready for printing the 
final version 
The new avstem records that kind of map 
detail by using a 12-color drum scanner and 
converts the information into digital form 
Then, for example, rivers can be made nar- 
rower or wider or roads realigned) by the 
console operator without exacting and time- 
consuming hand scribing. Cartographers, af- 
ter several months of training, become adept 
atdrawing with electronics. 





fOELET 2. Sar. As 

The digitized contents are fed to a laser plot- 
ter that imprints map images on film plates, 
one foreach of the four to six colors used on the 
press, That ts all a boost to speed, accuracy, 
and flexibility, but there is an even greater bo 
nus. Many maps are heavily Wlustrated, and 
the system can be used to change colors, revise 
details, reposition paintings, and in general 
help marry art to cartography. 

Thus far we know of no unusual use for 
the historical map of Europe published in 
December 1983, our first entirely computer 
generated supplement. We do know that 
Nauven Van Canh paid $200 on the black 
market for our 1971 mapof Asia as his guide to 
freedom from Vietnam. He thought it was 
“worth every penny.” 


PRESIDENT, RATIONAL TEGGEAPHIC PCIETS 
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Now you can get instant slides 
from any 35mm camera. 
In color or black and white. 
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Itseasv tose. You Simply tom avw iat ex ec rroil ol 
Polaroid slide film into the compact AutoProcessor, 
tur the harvwlle an Wilt a minute (nen rewind rhe 
developed images, Mount them and vou nt ready to 
project. All in under 4 minutes 

Share the funand excitement of slides from vou 
party while everyone is sull there. Or slides from am 
S| il occasion before its over Because once vou 
| ive tl ic i plea i nicl ALES ee Re tL Oe Ee’ CAT. 
listing for under $100) you can inscanth develop roll 
tier roll atter roll, Ancl at a sug@estedt retail price ol 
$14.85 for 36 exposures ($10.50 for 12), your costs are 


comparable to ordinary slides with their 





Cheverl Oras beets. 
Io find the cealer nearest vor lL aH toll-free 
S00-526-7R4S ext 400) in the continental 
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It takes no genius * 
to igure out washing | 
machines noed water to = 

rash clothes 

But at Frigidaire, it took a 
meeting of the minds to put that 
water to Work. 

One logical idea we came up 
with is our exclusive Halo Spray 
Fill System. 


With this svstem, four iets of ‘ 


water fan into a spray, evenly 
soak clothes and prevent 
“billowing, where air gets 
Trapped and keeps water out 

After the wash ¢ycle, these 
same four heads “shower rinse’ 
clothes, knocking down suds 
and sediment before the deep 
nnse cycle even. begins. 

niachacnin way Wwe put water to 

[See work has to 
do with “Tri- 
Action.” 

The logical 
ithea behind this 
is simple: the 
more water 
achion, the 
I 





cleaner your clothes, 

So on a Prigidsire washer, we 
designed the agitator and the 
tub, to move in such a way that 








y nces, from washers 


and dryers to our electric 
ranges, refrigerators and 
dishwashers, a reputation for 
being so reliable. 

So if you're in the market 
lor a new washer and drver, 
consider ours. After you look 
them over, common sense should 
clothes move up, lead vou to a logical decision, 
down and around i 

[see why we call 

tt Jr Action’), 

| "Then we had 

another idea 
about water. 
When wet clothes dry in 
a dryer, they take up 
more room. So for easy 
clothes handling, we 
made the mouth on our 
drver extra big. 

Finally, we put our 
WHSnETS and dryers to 
the ultimate “water” 
test; our Quality Test 
Track. It’s the kind of 
quality control that 
gives all Frigidaire appli- 


Es Frigidaire 


Logical ideas that last. 








Italy 
“Surviving, Italian Style” (February 1984) 
makes a long-overdue point: Italy may not be 
much ofanation, butitis one of the most success- 
ful civilisations. An-art restorer in the convent of 
San Marco, repairing the damage of the 1966 
Florence flood, was a local hero; itis no accident 
that portraits on Italian currency are cultural gi- 
ants like Galileo and Michelangelo, One day the 
Nazione of Florence ran an editorial about the 
country’s bureaucracy, with the tithe “Nella 
Gimela del Potere—in the Jungle of Power.” | 
noticed that the editorial's title scans exactly the 
same.as the quartet from Rigoletto (“Bella figlia 
dell’ amore”), and I was reassured: If you can sing 
a country’s politics, it’s probably either safe and 
sounc— or else totally unimportant. 
Douglas J. Stewart 
Waltham. Massachusetts 


Southeast Alaska 


Your article (January 1984) is a beautiful begin- 
ning to discovery of this magnificent sector of 
Alaska. Two years ago, [ worked as an interpre- 
tive naturalist on board the Alaskan state ferry 
N/V Tokw and traveled the Inside Passage on nu- 
Merous OCCASIONS, 

In future years it may or may not become evi- 
dent that the congressionally mandated cut per 
decode of 4.5 billion board feet of timber is nel- 
ther economically nor biologically feasible 
However, itis important to note that this timber 
cut was a trade-off forthe 104.2 million acres that 
were designated as parks, preserves, national 
monuments, recreation areas, and wildlife ref- 
uges throughout Alaska. This includes 13 na- 
tional monuments and wildernes: areas in 
Southeast Alaska alone. 

Anne Huebner 
Fort Collins, Colorado 


Your article on Alaska was informative and ma- 
jestic, There is one point that needs correction in 
this otherwise excellent article—it savs the oniv 
acess to Junedu is Via water orair. Thisis not so. 
Thad acollege chum whocameto Juneau another 
way: He was born there. 
The Reverend Robert R. Branch 
Essex, Massachusetts 


Your reference to Joe Juneau and Fred Harris on 

page 62 of the January 1984 issue may be incor- 

rect. A well researched book on Alaska from 
Time-Life Hooks refers to Xickard Harris. 

Chad J. Bardone 

Dallas, Texas 


You're ght. Joe Juneau and Richard Harri 
were fhe men who struck gold tn Alaska tn 1880, 


“Silk 


I thoroughly enjoyed “The Queen of Textiles” in 
your January 1984 issue. When silk is purchased, 
its weight is referred to in “mummies.” China 
silk, the ightest weight silk. which literally floats 
on air, is usually four to eight mummies, The 
heaviest silk I've ever purchased is 32 mummies 
and is hard to find in New York City. Most silk 
Charmeuse seems to be between 16 and 22 mum- 
mies. [i's a nice weight for a drapey blouse and 
just heavy enough for a dress. I guessed that 
mummies refer to the number of cocoons used to 
make up a single thread in the fabric. Does Ms. 
Hyde know what mummies refer to in the manu- 
facturing of silk? Alison Todd 


Tenafly, New Jersey 


The term “momme” is a Jopanere woit of weight 
equal to 3.75 grams. Jn the silktvade, the term in- 
dicates the faorte weight per square meer, 


“The Queen of Textiles” fails to mention the seri- 
culture carried on in several parts of the Utah 
Territory beginning in 1855 and lasting through 
the early 1900s. Samples of silk from Utah were 
entered in the 1493 Chicago world's fair and won 
prizes. Susan BH. Anthony wore a dress of Utah 
silk presented her by the Relief Society of the 
Church of Jesus Christ of Latter-day Saints, and 
a silk-lace collar was presented to. Mrs. Ruther- 


ford B. Hayes. Leah ¥. Bryson 
Bountiful, Utah 


Your article states that the silk liquid hardens on 
exposure to air, as if it dried out or reacted with 
something in air. Several observations, such asa 
worm’s supporting its weight by continuously 
spinning filament or the passage of the filament 
through the coating organs before emerging, are 
persuasive to me that the filament may harden 
well before emerging. 

What may actually happen, and be the reason 
for those long tubes, is that the giant protein mol. 
ecules, Which are linear, pet straightened out 
from flow shear. In this conformation, certain 
functional groups along the molecules could be- 
com@ebexposed and are able to react with what wa- 
ter is there to form bridges between them, An 
analogy is cement, which hardens by incorpe- 
rating water into crystals, not by drving out. 


Don’t wait to inherit 
this Hamilton Classic. 
The Ardmore: The distinctive timepiece 


of the 30s, continuing a tradition 
in a strictly limited edition. 
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The Hamilton V Watch Pierieay 
A tradition since 1892. 
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Because this lowly worm does its job so well, in 
An exquisite chemistry, scientists have spent 
many years trying toimitate thisinimitable fiber. 
David E. Bosley 

Grifton, North Carolina 


Having visited many of the silk centers described 
st) delightfully by Nina Avde, [ offer two com- 
ments: China's marketsin the United States are 
likely to remain small because of price and lack of 
easy-care performance of silk fabrics, Also, the 
silk-screen “fabric” being checked for defects on 
page 43 is actually asilk screen used to print the 
fabric, Most of these “silk” screens are made to- 
day with—you pucssed it—polvester! 
Richard J. Lyons 
Greenville, South Carolina 
Australian Sinkholes 
It's amazing, even NATIONAL GEOGRAPHIC 
doesn't know the difference between a “turtle” 
and a “tortoise.” Look carefully at the chelonian 
on page 147 of the January 1984 issoe. All 
English-speaking countries refer to the animal as 
an Austrolion snake-necked turtle. A turtle is 
found in water, has webbed feet, anc can only eat 
underwater. Tortoises are found strictly on land, 
have flat feet, and eat out of water. 
Nike Brown 
Carmel, California 


Australian experts commonly refer lo tis partic- 
ular species as a “fortoise’ Io distinguisa i from 
the large marine turtle, Since the story is 20 re- 
gtonally oriented, local nsage was cited. 


You stated that Mount Gambier was a city built 

around a volcanic crater lake. I cannot find any 
reference lo recent volcanism in Australia. 

Paul Townsend 

Rochester, Michigan 


Mowe Gambier lies atop a hot spot somite to 
those beneath Hawaii and Yellowstone. It is @ 
mid-piate site of intensive volcanic activity. Spe- 
cific scientific information abow! South Awstra- 
Han velcanion is just mow becoming ovatiable. 


Catalonia 

When I was in Catalonia, back in 1977, I noticed 
that the politcal chimate wis very similar to the 
one lused to know in Quebec! fag waving, patri- 
otic chants, nationalist graffiti, and discussions 
about separation, Your reporter came to the 
same conclusion six years later. Maybe we will 
never know if separation is the best thing for Cat- 
alonia or Quebec, but one thing is sure; You will 
receive anary letters from Canadians who do not 


appreciate the comparison, | ; 
Francois Roy 


Trois-Rivieres, Queber 


National Geographic, May [oad 








LOD IE ORO MOVER nadecns 


it's the most @ivanced Cadillac ever With Cadillac The Cadillac of Tomorrow is a marvel of elec- 
comion and spaciousness, Cadillac luxury and = tronics yet simplified for dependability And it sur 
conveniences. Plus a whole new world of Cadillac rounds you with quality on every side, including a 
performance that matches the Cadillac ride with | double coat of clear enamel for a deep, rich 
a feel for the road. With four-wheel indepen- ff 4 luster Drive the Cadillac of Tomorrow. the 
dent suspension, front-wheel drive and | gf 1985 front-wheel-drive Fleetwood, Coupe de 
responsive V8 power Advanced aerodynamic ™ Ville and Sedan deVille tshown). at your 
styling features Cadillac's doorinto-rool design Cadillac dealer's today, 


BEST OF ALL. ITS A CADILLAC 
LEMS GET PORE TEM BUCK Le 
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A personal computer is 
no substitute for personal 
financial advice. 


| >. 





It has been called “The Machine of the Year.” For 
many of us, cS already pare of ourcaily lives: Theres 
no doubt about it, the personal computer is here to stay 
}, Comecer that the 
Reronal camputer is merely @ tool, As a fnancial 


Burt reir if] the balla 


fool, for examine, it can only function properly when 
is fed solid advice and backed by a broad range of 
innovative products 

The John Hancock , 


hhc 


t 1 
JimTpani¢s can provide the 





ReETViCes and products you need to wet your 
Perecnal compuner working in the ment direction 
These include financial and tax planning, murual 
funds, options, stocks, borids, IRA and other 
retirement programs. We can even help you with 
butu and home insurance. 

Por businesses we provide empliwee benefit 
Programs ranging trom group life and health plans to 


bgleegeh_ 
—_—- 


COMDitate Pension 





ind profit-sharing 
plans: We also offer 
investment hanking 
Venture capital 
OP POTT Lit Hise atic 
capital equipment leasing and financing 

So Whether you OWN a perscnul Computer OF noe, 
WE TE -CEftam we fave the pooxduct and services to {it 
your financial program, Contact a lohn Hancock 


CUMPANIE: representative toca, 


We can help you here and now. 
Notjust hereatter. 
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On page 100 of the January 1984 issue there 5-0 
graveerror. In-his article on Catalonia your writ- 
er refers to “their pride in their new autonomy, 
Which, like Quebec's in Canada, has given them 
the night to ose Catalan as their officim! lan- 
guage.” The citizens of Guebec have always had 
the official right to use either French or Engtish 
Any former lack of pride came about because of 
an outside economic control and complicated 
factors having to do with religion and education 
When the Parti Québecois, now governing Que- 
bec, first came to power in 1976, it proceeded to 
enact laws that curtailed the English language. 
[t became illegal to put up business of traffic 
dens in Enelish or for institutions to have solely 
English names or conduct all their affairs in En- 
giiéh. Not until English was demed free use after 
1976 did the law take away the night of anv Que- 
ber citizen to the language of his choice. Your 
Writer sugested the opposite. 
Theima Pitman 
Rock-Forest, Quebec 


Editor's Page 


[In your January 1984 issue the Editor passes 
along a few thoughts regarding the state of the 
world as we reach 1984. Some of what Mr. Gar- 
rett expresses [ am in agreement with. But when 
| read “famine is rare,” this, sir, | cannot agree 
with. Famine, as defined by my dictionary, is “an 
acute and genéral shortage of food." Famine is 
still anever present blight in the underdeveloped 
and developed countrios of the world. In parts af 
Africa, India, China, Brazil, and Mexico tens of 
theusands, if not hundreds of thousands, of chil- 
dren die annually due to lack of sufficient nutri- 
hon, and many thousands more adults perish for 
want of nourishment 
Patrick Carnahan 
Longmeadow, Massachusetts 


We did overgeneralize afoul the varity of fam- 
ime@é—widerpredd Aungerts sill with ws. Fel wast, 
desperate famine ir not a common ay in the past 
China, where tn 1876-79 come TI mulion people 
forced fo deain, now seems to move an wpper 
hand over natronal hunger. India, after surviv- 
pee the terrible drought af 1972, closer bo self- 
sufficiency. Ireland, where one milion died of 
farvation 14 ie potato famine of ine Ja4is,; no 
longer slarves, Bui large areas of the worid are 
certoin(y in need of better nourieAment 


Letters showld be addvessed to Members Forum, 
National Geographic Magacine, Box 37444, 
Washington, D.C. 20003, and should include 
tender's addvess and telephone number. Not all 
letiery can be wasted. Those that are will aften be 
edited and excerpted 


National Geographic, 


May 1984 
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Nobody serves more cithes 
In the Northeast than USAir, 
USAir serves. 21 airports in the 
Northeast—20% more than any 
other airline, 

Nobody gives you more 
departures in the Northeast. In 
fact, USAir gives you 80% more 
domestic departures in the 
Northeast than any other 
airtine. 

Because we serve 50 
many cities in the Northeast 
with 50 many nonstoo and 
direct flights, we often give 
you same-day, out-and-back 
service. If your schedule is 
mone flexible, we often offer 
you a selection of flights 
throughout the day. 


WHY IS USAIR'S 
50 STRONG? 


Because we grew up | 
here—and our 30-plus years of | 


Browth helped us bulld a 
system of ciltles and schedules 
in the Northeast that no other 
airline can match. Today, our 
system stretches as far West 
as Colorado, Arizona and 
Callffomia and as far South as 
Texas, Florida and Louisiana. In 
all, we serve more than 90 
citles in the U.S. and Canada. 


Pittsburgh is the heart of 
the USAIr network. It's your 
most convenient connection to 
dazens of cithes, including 
maior business and vacation 





























| centers, in fact, USAlir and 

| our associated Allegheny 
Commuters can fly you to cities 
that other airlines don't even 
Searve. 

We give you the 
convenient schedules, quatity 
Ssenvice, and money-saving 
fares you expect when you fly 
one of the wortd’s most 
successful airlines. 

For information or 
reservations, contact your 
travel agent, corporate travel 
arranger, or call USAlr. 

Fly the airline that 
overshadows all the others in 
the Northeast—USAir. 





Cc 4 US4r, inc 
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Only these two guarantee 
-theirrepairs for life. 





The Lifetime Service Guarantee. 
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Image Processor—the Canon T7O, 


| You begin with the image. And the 
Z | new TO processes it faultlessly in 
‘« 
L os Ele 


pnotograchy with the world’s first 


every concelvable situation. With 
Operation so simple its astounding 
Jisst Imagine : 
The briillant advancement of eight 
exposure modes from Canon's ex : 
clusive Multiorogram Auto Exposure 
system, including action-steppina 
shutter-priority AE. Dual metering. 
‘Full Information” LED: Aute load, 
auto film advance, auto rewind. And 
the versatility of Canon's complete 
phetegraphic system 
Canon's new 770 image Processor— 
the next generation SLR camera. 
Mow there's nothing between you 


Image Processor i _* =< ( ane youl crantivits 
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When you buy one ofour 


deluxe air conditio ms, 


you can send us a bill. 


We ll renmburse you for 50°. of your highest monthly electric bill® this summer after you buy and 
install a high efficiency Bryant central ar conditioner or heat pump. All vou have to do is-send the highest 
bill atter the summer cooling season to Eryant’s Redemption Center before Dec. 31, S4, and then come uy 


With some Was LO enioW VOUr saVviies 
C8 course, our S09 and 565 Deline central air conditioners and SS heat pun are energy efficien 


and will save you money for years to cone 

and Wilh Gur free ebectnicity offer, our deluxe air conditioning and heal pump Systems are an even 

wetter value, Proving once again that it really does pay to call your Bryant dealer, Cifer expires Aumust 15, 
haa iy} parr th inhi i if Vari i tk ers 
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It really does pay tocall your Bryant dealer. 
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1-800-HOT-SALE 









TWA GETAWAY, EUROPE AT PRICES 
YOU THOUGHT WERE A THING OF 
THE PAST. Historically TWA Getaway” 
Vacations have been known for their 
value. And this year is no exception. 
What's more, they're easy to plan 
TWA Getaway takes care of all the 
details. We reserve your flights Book 


your hotel rooms Even map out = : 
your daily itiner ai Ls top it off, this year we ve made it even easier GREAT BRITAIN S 
ogo by expanding our entire vacation EVEN GREATER. 


te 

te program, So you can take more tours ONLY 5689-5768? 

: to more destinations. In fact, the hardest thing about TWA 
ms Getaway Vacations is choosing one. 
=. Take The Georgian, a princely 2-week jaunt through 
Fe England, Scotland and Wales. Its pomp and pageantry 
| |! But it wont cost you a king's ransom. 
ANCIENT GREECE. ,,__,./767sonaut is equally al 

Pier luring. Its a classic combination 

NM) CLASSIC DEAL, {uring its. classic com 
\) ONLY 8698-5798" of the spectacular Greek 
i mainland with a cruise to the 


Of poetic Aegean islands You'll go for another attraction 


wm oan this 10-day n {pose The low price. SPAIN AND 
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I 1g © & Now that you're ternpted, ‘avaniie Sage 
ie nes ES ou should ‘sit the PORTUGAL SHINE. 
weet ee ee you should know about the ONLY $398-5469:° 
ee , [berian Explorer, a Super Saver . 





Vacation featuring 2 weeks ol sinehiine and sanoria in Spain and Portugal. Even more 


lempting | is how little it casts, a 


ae TWA Gta” Eonrope 


And there are 110 more vacations where mr {Super Saver Europe Brochures, 


these came from. For your free brochures, t uisciletert neds the etal of the centuries Plaase serial rm, 
| bri hues ricghit area! Mani tec Trans World Airlines, 


see your travel agent, call TWA at 1-800 

G-E-L-A-W-A-Y or send in the coupon. 
TWA Getaway and Super Saver Europe. 

They're deals that'll ao down in history 


*Per person, double occupant: eachucling abrbare 


TWA GETAWAY VACATIONS - 


EASILY THE TIME OF YOUR LIFE | 


A Foe 26), Smithtown, he Y 7ST 






































Get itogether— 
Buckle wp. 





The new ’84 Ford Tempo. 
Technology never felt so comfortable. 


The inside story. 
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Have you driven a 
Ford... Lately? 
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your ensile 


The twinkle tn hits eye. The crinkle of his nose. 
Now you can capture all hes most lowing, flames 
with Kodacolor VR 200 film. Even in shifting light, 
or with sudden movement. Its the most 
em i re 
After all, he's not just another pretty face. 








The Symbol That Takes the Guesswork 


ne _ Out of Buying Carpet. 





After vou select the color and style 
ofa carpet. how can you be sure 
the carpet will really last? Just look 
for carpet that carmes the Monsanto 
Wear-Dated® label 


WearDated carpet is the most 
thoroughly tested carpet you can 
buy. Every grade of Wear-Dated 
Carpet must pass a series of ng- 
orous tests before it can eam our 
famous label. This tough testing is 
your assurance the carpet you 
buy will give you many years of 
luxurious service 


As a Wear-Dated carpet customer 
Ou can calla toll-free number. 24 
neue a day. and get personal 

et cleaning and service advic 
eat solutely free. 

WearDeted" canpet = wararnhed ze a OFAN Or 

ive fell year’s record) wena fecorey chikcer cif copiggirnagl 

LOA, Cate inated on wa rs “if Pat 10) 
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‘Tough 1 Testing | is thé Reason Why. 





cm = Send Now for your FREE ¢ Carpet Buying Guide. | 
—= “lide | its everything you need to know about carpet, Choose with conidence 


' Mail to: Monsanto Textiles Company, DEDt wos 
MOQ 63188 
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Soil and Stain 
Resistance. 
Soecial finers protect against 
stains and soil Vacuuming is 
nate © effective 


Pile Resilience. 
All Wear Dated carpet Is made 
of (OC UWitron® nylon and is 
specially desipned to resist 
cTuSning and matting 


Static Control. 
WearDeted carpet fiters are 
made with mini conductive 
elements which virtually 
Miminate static electicity 


Resistance to Fading. 
four cCarmet stays beautiful 
onger because WearDeted 
cammet has been ngidly 
tested lor colorastness 


Durabili 
Carpet withthe WearDated 
jbel has been hestec| and are 
proved for maximum nesistance 
io Shageing.and pulling 


Zip 


On Assignment 


eenior writer Hick Gore of his first sight of 

Ttaly’s infamous Mount Vesuvius. In fact, 
one of the most hazardous volcanoes in the 
world, it has erupted at least 80 times since it 
entombed the Roman towns of Pompeii and 
Herculancum in A.D, 79. Gore and Senior 
Assistant Editor O. Loula Mazzatenta, ex- 
amining a vent on the volcano’s slope (right, at 
right and center), journeyed to Herculaneum 
as archaeologists dug-ever deeper, fueled by 
new finds of skeletons that provide poignant 
evidence of how a city lived and died 

For Mazzatenta—who recently covered the 
Thames River, Italy's Appian Way, ancl Para- 
guav—photographing 2,000-vear-old skele- 
tons demanded delicate footwork. “You had 
literally to tiptoe around them, they were-so 
fragiie. A-slight misstep, and crunch! You 
d destroy a piece of history,” he says 

Nearby Pozzuoli, also asubjectof the team's 
COVETAZE, sits ALOT) A reservoir of magma that 
may blow at any time. “People there have 
ved with the possibility of apocalypse for 
centuries,” says Gore, who first became fasci- 
nated with the area in 1981 while covering the 
Nediterranean for the magazine. “It's one of 
the world's true hot spots." 


ul LOOKED 30 PEACEFUL,” recalled 
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Looking like one of the natives, photogra- 
pher Flip Nicklin wears a tuxedo-desien T- 
shirt as penguins pass: by wnconcernedl|y 
(below). Along the Antarctic Peninsula Nick- 
lin photographed the penguins’ prey, the tiny 
shrimplike krill that are also the food of whales 
and other Antarctic creatures. 




















The versatile Nicklin pursued krill on land 
and in icy seas. At the National Science Foun- 
dation’s Palmer Station he mace remarkable 
close-up photographs of the crustaceans. By 
day and by night under storm-tosser 
photographed their giant schools. When the 
sta was calm, he put his camera gear on an ice 
floe and used it as arait while waiting for krill 
to appear. 

(in previous assignments for NATIONAL 
GEOGRAPHIC, the San Diego native photo- 
graphed humpback whales near Mau and 
nght whales off Patagonia. Completing a fu- 
ture article on killer whales, Nicklin letttorSn 
Lanka to pursue one of the most elusive of 
Whale subjects, the mizhty sperm whale, 
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Delta 88 LS 


Announcing the new 


luxury edition of America’s 
family car. 


There is acertain style about the lux- all the way. The Delta 88 LS. The 
ury edition of this famous family car family car that gives you avery special 
It'sa style of life to which you and Vout stvie ol lite 
family could become very attached — 

Inside, you re treated to a full course 
of premitim car accessories. .. all 
standard. For instance: impeccable 
tailoring, suniptuous velour seating, 
tinted glasé and plush, cut-pile wall-to- 
wall carpeting. Plus power everything 
...power steering, power brake), 

, SieWay power driver's seat, power 
| win ows, power dooriocks. 
th fulbsize luxury, bull-sive comfort 


fi 





Lets pet it together. . buckle up. 


There is a special feel 
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16 million Americans suffer 
from deafness or debilitating 
aes! hearing dsborders. Sadly, one 
coon Nels milion of them ore children 
40} Se The Deatness Pesearcn 
OUNGOTION Is The aniy 
| national voluntary health 
organization with a single 
goai-the financial support of 
research into all forms of 
hearing asecses. 


The Foundation is unique, in 
thot every tax-deductible 
dollar you give goes directly 
nto reasearch, That's 
because our overhead 
expenses are paid for by our 
mecical and professional 
membersnm 


Wont you please help us 
helio those with hearing 
oroblems? 


























Revinginny For more informanon, or to 
air yr sand your tax-deductinle 
Red Cross isecolies baie 
contribution, write 


The Deafness 
Research 
Foundation 

We L Help. Will You? 55 East 34th Street 


Ad ie as New York, New York 1OO16 























Shell introduces its new gold standard 
gasoline: SU 2000" Super Unleaded 

















All gasolines are not alike, 
oW 2UO0 Ss Tormula is so unique 
its patented. And SU 2000 
also has high octane. It's 
among the highest octane 
premium Unleaded gasolines 
available. (Note: SU 2000 is 
never Diended with meth- 
anol, a low-priced alcohol 
some suppliers use as an 


- 50 unique it's patented 


| = Reduces intake GePosits 
| * Never blended with methanol 








Octane boNSster. } 

SU 2000 helps Keep your 
engine clean mile after mile. It 
is designed fo reduce critical 
intake deposits that may Be 


lhe longer you use it, the better your engine, 
ra PF iL 


causing engine Knock. in fact, 
the lenger you use SU 2000, 
the better it can be Tor your 
engine. 

For truly gold standard per- 
formance, get new SU 2000 
Super Unleaded. In the black 
and gold purnp at the Shell 
station nearest you 





